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These long-service medals were recently presented to men who design and build 
‘ENGLISH ELectric’ transformers. No less than 3750 
man-years have been devoted by long-service employees 


in the advancement of 


ENGLISH ELECTRIC 


THe ENGLISH ELECTRIC Company LIMITED, MARCONI House, STRAND, LONDON, W.C.2 
Transformer Department, Stafford 
TFS.27 WORKS STAFFORD . PRESTON RUGBY ° BRADFORD ° LIVERPOOL ° ACCRINGTON 





ELECTRICAL REVIEW 25 DECEMBER 1959 


After “Aspects of Deep Sea Biology’’ N. B. Marshall (Hutchinson 1954) 


Deep SE€Qa diadem The Scintillating Cephalopod Calliteuthis Reversa glitters 


like a jewelled ornament in inky deeps a mile or more below the surface of the ocean. 


This many coloured blaze of light forestalled our modern lighting systems by millions 
of years and set a standard of luminous efficiency that we are still striving to equal. 
Many of the improvements in present day lighting are the result pf research and experi- 
ment carried out by scientists and development engineers in the modern factories where 
Siemens Ediswan lamps and fluorescent tubes are made. 


Join the 


join Ge Ask for the following lighting catalogues : 
Light Eaigats Commercial, Industrial, General Service Lamps, Floodlighting. 


SIEMENS EDISWAN Lamps and Lighting 


SIEMENS EDISON SWAN LIMITED An A.E.I. Company 
Lamps and Lighting Division, 38 & 39 Upper Thames Street, London, E.C.4 Tel: CENtral 2332 
crc 11/66 
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Generating Plant Overhaul 


Some mitigation of the economically adverse effects of the difference 
between winter and summer maximum demands on electricity supply 
systems may be found in the opportunities afforded in summer for carrying 
out the essential overhaul of plant during months of lighter loading. Never- 
theless, the time required for dealing with the full maintenance programme 
has not been long enough to avoid its prolongation into the colder season, 
which results in loss of output capacity when high availability of plant is 
most needed. 

A notable feature of the latest annual report of the Central Electricity 
Generating Board (reviewed by us on 2nd October) was the considerably 
greater availability of plant last December and January, when the overall loss 
of effective generating capacity (7-8 per cent) fell to three-quarters of the 
figure for the previous year and to half of that for the pre-vesting year. The 
main cause of this improvement came under the heading of “ overhaul ” 
which accounted for 0-4 per cent of the total generating capacity, compared 
with 2-4 and 4:0 per cent in the two earlier years mentioned. This welcome 
development presumably reflects an increasingly high degree of organised 
collaboration between the supply and manufacturing sections of the electrical 
industry. More recently, according to Press reports, the overhaul of a 
60 MW boiler and turbo-alternator unit at Hams Hall power station was 
completed within one-fifth of the normal time. Such an ultra-high-speed 
performance, entailing the temporary concentration on one job of a greatly 
augmented staff with appropriate skills, would probably not be feasible in 
general practice, but it demonstrates a type of approach to the problem that 
seems to offer considerable potentialities. 

On one day last winter the available output capacity of generating plant 
reached 93°6 per cent of the total possible compared with an average of 88 per 
cent now conservatively assumed. Taken in conjunction with the mounting 
activities of technological, applied and operational research by the Board, 
manufacturers and other bodies (referred to in an article in this journal on 
gth October) the improvement certainly appears to justify the Board’s 
decision to base its constructional programme five years hence on 9o per cent 
peak availability. This 2 per cent saving, small as it might appear at first 
glance, has important practical implications. Actually it is expected to 








912 


reduce the capacity required in 1964 by 650 MW to 
meet an estimated maximum demand of 30,000 MW. 
In addition to the great saving in capital expenditure 
this would represent in that year, there would be the 
operational gain through avoidance of running stand-by 
plant of lower thermal efficiency. 


ACCIDENT PREVENTION 


The fundamental difficulty in accident prevention 
lies in making those liable to be involved aware of the 
risks to which they are exposing themselves in using 
faulty or makeshift equipment or incorrect procedures. 
While any publicity or propaganda relating to road 
mishaps, for example, must contribute to a reduction 
in the proportion of accidents since everyone is a road 
user in some form, much of that concerning industrial 
accidents does not reach the people working on the 
factory floor or constructional site. The information 
contained in the regularly issued statistics and reports 
produced by the various organisations concerned with 
this subject is usually acted upon by managements by 
the provision of more machine guards, safety interlocks, 
etc., and by the issue of further regulations, often, alas, 
regarded as irksome. 

Posters graphically illustrating the causes and 
consequences of possible accidents are to be seen in 
practically every works, but the likelihood of one 
actually happening is all too often considered slight. 
A better method of emphasising the results of careless- 
ness seems to be offered by the quarterly booklet 
“* Accidents—How They Happen and How to Prevent 
Them” (H.M. Stationery Office, 1s 3d) which 
describes some of the accidents notified to H.M. 
Inspectors of Factories. The realisation that these 
accidents have happened to workers engaged on similar 
tasks to their own should result in more care being 
taken, particularly since the way in which each accident 
could have been avoided is always given. The cost 
of providing copies on works notice boards would be 
more than recovered if a single accident were prevented. 


APPLYING RESEARCH 


A very great deal of money and effort is expended 
in this country on research and in many of the widely 
varying fields dealt with it can justly be claimed that 
we possess the most advanced information available. 
Knowledge in itself, however, does not contribute 
directly to the country’s material wealth but, when 
associated with production in some form, it ensures 
that the goods produced are fully competitive. Swift 
commercial exploitation of research results is therefore 
imperative, both to maintain the country’s export 
markets and to ensure that an adequate return is 
obtained from research expenditure. 

Although reports are normally published by research 
organisations giving details of the work carried out and 
the results which have been obtained, experience has 
shown that in many cases the most effective method 
of applying the latest knowledge and the subsequently 
developed techniques is by direct contact with 
design authorities and manufacturing concerns faced 
with a peculiar problem. A scheme to assist the more 
rapid industrial application of research results has been 
instituted by the Department of Scientific and 
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Industrial Research. One way in which it is being 
implemented is by means of the Design Advisory 
Service just announced by the British Welding 
Research Association. It has been found that most 
of the Association’s work can be best utilised by industry 
if it is applied at the design stage of a project, and the 
new service will assist the Association’s members in all 
aspects of design, from the choice of the correct 
materials to the selection of the most suitable welding 
process. 


REGISTRATION OF ENGINEERS 


In his recent presidential address to the British 
Institution of Radio Engineers, Professor E. E. Zepler 
raised again the question of the advancement of the 
status of professional engineers. The intense training 
of an engineer in objective thinking should enable him 
to apply his gifts in other spheres, particularly manage- 
ment. But to compete with other professions, the 
prestige of engineering must be raised. A comparison 
between the engineering and medical professions shows 
a fundamental difference. If a doctor is to be allowed 
to practice, he must be registered. Professor Zepler 
suggested that a similar requirement in the engineering 
profession might be desirable. He contended that the 
membership of the engineering institutions does not 
embrace the total number of qualified engineers. This 
is, perhaps, due to individual issues of material gain 
without an overall view of advancement of status. 

In this respect registration might be desirable, but 
the public misconception that a man who handles a 
drill is an engineer would still have to be removed. 
No doubt the engineering institutions are doing all 
they can to educate the public in this respect and 
perhaps it is now only a matter of time. The period 
can be shortened, however, by individual efforts on 
the part of the members of the institutions. 


SHORTER WORKING WEEK 


Relationships with employees are a‘major considera- 
tion in the nationalised industries, but because those 
industries are widely regarded as the pace-makers in 
the improvement of wages and conditions they are loth 
to go ahead too quickly. Some time ago the trade 
unions with members in the electricity supply industry 
put in a claim for the reduction of working time from 
44 to 40 hours a week without loss of pay. It was clear 
that this aim was not immediately realisable and that 
all the unions expected was a step towards it. 

Eventually the Boards’ side of the industry’s National 
Joint Industrial Council offered a reduction to 424 
hours, but when this was put forward at a meeting of 
the Council last week the union representatives said 
that it was not acceptable. After further discussion, 
the Boards conceded another half-hour and this was 
reluctantly accepted by the unions and will take effect 
in February. 

The engineering industry is faced with a similar 
claim. In this case, too, a reduction from 44 to 424 
hours has been offered and rejected and a further meet- 
ing between employers and unions is to be held early 
in January. It must be expected that at this meeting 
the unions will quote the example of the electricity 


supply industry. 
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MINIATURE MOTORS 


Their Design, Performance and Application 


Various types ‘of motors with outputs below { h.p. are 


By E. H. Werninck, 


Associate 1.E.E.* 


surveyed generally from the point of view of the customer. 
Their applications are illustrated by typical examples 


drawn from the commercial, domestic and control fields 


The term “ miniature” refers mainly to the power 
output and is generally applied to those motors with out- 
puts of under ,', h.p. and always less than § h.p., the 
lowest of the preferred values in the current British 
Standard Specification 170. In many cases they follow 
the same design and manufacturing considerations as 
small fractional h.p. motors. Others such as the shaded 
pole motor have resulted in theories and techniques 
peculiar to very low output motors. Because of the wide 
variety of types and applications, there are no general 
dimensional or performance specifications, though some 
of the smaller fractional h.p. motor dimensions in the 
N.E.M.A. specifications cover sub-fractionals. Recently, 
standard dimensions for miniature servo-motors originat- 
ing in the American Bureau of Ordnance have been 
introduced, which are intended to simplify N.A.T.O. 
equipment. The sizes are classified by the overall 





(a) (b) 


Fig. |.—Comparison between two miniature motors of equal power. 
(a) Typical gramophone motor. (b) Instrument motor 


diameter of the motor in tenths of aninch. For example, 
the size 07 motor has an overall diameter of 0-625in 
while the size 11 motor has a diameter of 1-0625. 

Some low-cost low-power (hence, “ miniature ”) motors 
are. much larger than their precision counterparts, as 
efficiency is sacrificed to obtain a really cheap motor. 
Thus, a typical gramophone motor occupying some 
17 cu in is about one-fifth of the cost of an instrument 
motor of comparable power, requiring only 4} cu in. 
Fig. 1 illustrates this, and draws attention to the rather 
special shape of the low-cost motor. 

Miniature motors have been specially developed for 
particular applications and have been subsequently classi- 
fied according to the original application. We thus speak 
of actuator, blower, clock, fan and servo-motors, all of 
which have found many other applications. To describe 
these motors further and cover special characteristics, they 


* Evershed & Vignoles, Ltd. 


are sub-divided into electrical types as shown in Table 1. 

The multiplicity of specifications and the considerable 
interdependence of the motor design and its load, have 
caused many sub-fractional horsepower motors to be 
engineered and manufactured by the user. The electric 
clock motor has thus become and is likely to remain a 
product of the factory manufacturing the clocks. Some 
clock motors are, however, manufactured by instrument 
companies and find application in timers, recorders, con- 
trollers and similar instruments. 

The complexity of modern military equipment has given 
rise to a new species of motors, quite a few of which fall 
into the miniature range. The term servo-motor generally 
implies precision, controllability, and, according to its 
field of application, characteristics making it suitable for 
particular environmental conditions. Automatic control 
and mechanisation of measurements in communication, 
medicine and industry have brought such motors into 
many other spheres. 


Design 

The famous definition that design is an art as well as 
a science is particularly applicable to miniature motors. 
As with any other engineering product, the art is to apply 
the fundamental theories to meet, as nearly as possible, 
all the requirements of a particular application or specifica- 
tion. In many cases, such conditions conflict and best 
results can be obtained only by close co-operation between 
product and motor designer. This applies specially to 
applications where low cost and special characteristics are 
of prime importance, as for instance in small fans and 
blowers. In the case of servo or aircraft motors more 
general requirements exist and here the designer may be 
entirely on his own to produce the highest performance 
from a given frame size. 

The history of development of the small motor may be 
traced back some 35 years when papers on its design 
began to appear.' The motor which was then used in 
great numbers was the d.c. series motor, which by careful 
design could be made to operate satisfactorily on a.c. 
supplies. These early universal motors ran at speeds 


TABLE |.—CLASSIFICATION OF MINIATURE MOTORS 





D.c. Shunt 


Permanent Magnet 





Universal Generally series 
| Attraction or Impulse 








A.c. Mainly single-phase with various starting arrangements 
itor start and run 
| Split-phase 
| Reluctance start 
Shaded pole 
Synchronous 
Two-phase for ser 
Th 


ree-phase for servo-systems 
High frequency for military applications 
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in the region of 3,000 r.p.m., which made it difficult to 
achieve identical performance on a.c. and d.c. supplies. 
Motors incorporated in many domestic appliances and 
portable tools are now designed for load speeds of 15,000 
r.p.m. upwards. This increase in the speed of universal 
motors has resulted in outputs four to five times larger 
than originally obtainable from a given frame size. 

Later, the a.c. induction motor, which then covered the 
whole of the fractional horsepower range, was studied in 
detail and from it special types peculiar to miniature sizes 
were developed. As most of the miniature motors are for 
single-phase operation, the starting arrangements received 
particular attention and split phase, capacitor start and 
run, reluctance and shaded pole types were developed. 
The last, in particular, were investigated in great detail 
to find the best performance at minimum cost. 

To overcome the limitations of output of induction 
motors at power frequencies, high-frequency motors were 
developed. The generally accepted standard for military 
motors and electro-mechanised equipments is now 400 c/s. 
These motors follow conventional induction motor design 
and the four-pole motor running at around 11,000 r.p.m. 
provides a compact and efficient source of power at a 
reasonable speed. The introduction of 2,500 c/s as one 
of the standard supplies for aircraft and guided missiles 
and the need for electro-mechanical devices of even better 
power-to-weight ratios, made it necessary to investigate 
the possibility of running motors at such frequencies. The 
results of such an investigation were published two years 
ago” and showed that whilst suitable materials were 
available in the form of ferrites, a number of basic design 
problems had to te solved before such machines became 
a practicable production proposition. Some of these 
handicaps are due to the very high natural speeds and 
the difficulties of operating motors using the induction 
principle at harmonic speeds. 

The principles and theories of most types of miniature 
motors have now been discussed in great detail in many 
books and papers.** For integral and fractional horse- 
power motors of conventional design, the requisite con- 
stants can be read off from graphs. For sub-fractional 
horsepower motors, these constants are liable to greater 
variations and must usually be determined for particular 
types, methods of construction and applications. 

In its simplest form the first step in the design process 
is a determination of the volume of active material from 
an equation of the form: 

r.p.m. 
where D is the diameter of the armature for d.c. and 
universal motors or stator diameter for induction motors 
and L is the core length. The constant K is based on 


Fig. 2.—Shaded-pole motor for gramophone or fan 
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specific magnetic and electric loading constants which in 
turn depend on many factors due to materials and 
magnetic circuit configuration and are influenced by the 
characteristics required. As has been mentioned 
previously, sub-fractional horsepower motors not only 
appear in many different shapes, but also include types 
requiring rather different methods of approach such as 
hysteresis and shaded pole motors.? Thus design con- 
stants for such motors are largely peculiar to a particular 
range produced by a certain manufacturer and, in this 
case, theory is used to analyse, improve and extend motor 
ranges where some constants are known from actual 
performance test. 

Some motors in the miniature range, such as permanent 
magnet motors, lend themselves more easily to calculation 
and the performance can be predetermined to very 
reasonable limits of accuracy.‘ Here, the normal practice 
of making a trial design and analysing its performance can 
be followed with advantage. 

To meet special requirements, frame sizes and lamina- 
tions already in production must often be used and com- 
promises regarding winding distribution and magnetic 
circuit dimensions are usually acceptable. 

Mechanical design is also of far greater significance, 
particularly when one considers that in miniature motors 
bearing and windage losses tend to become large when 
compared to the output. For high performance servo- 
motors, where radial air gaps as low as 0-0015in may be 
necessary, the quality and alignment of bearings must be 
carefully studied. Materials, generally, in such motors 
play a significant part in achieving performance, and 
failure to maintain adequate quality control leads to pro- 
duction hold-ups and usually necessitates lengthy investi- 
gation into the causes of specifications not being met. 


Electrical Performance 

The term “ electrical performance ”f covers not only 
the conversion of electrical energy into mechanical power, 
i.e., “the characteristics,” but also types of enclosure, 
standard supplies, ratings, limits of temperature rise, 
terminal markings, ambient conditions and all other 
information to be given with an inquiry or order. These 
parameters will now be considered as they apply to minia- 
ture motors and in conclusion some other important factors 
not listed will be outlined. 


Characteristics 


For continuously rated drive motors these are generally 
efined adequately by the following data measured at the 
normal or rated input voltage: —(a) starting torque and 
if possible power input (or current); (b) maximum torque 
(where applicable, e.g. induction motors); (c) rated 
torque, speed and input power; (d) no-load speed. 

From this information a rough speed-torque curve can 
be drawn as shown in Fig. 3 and by superimposing the 
load characteristic, a nominal running speed is obtained. 
Alternatively it may be sufficient to calculate the output 
by one of the following formule : 


Wasrs xx Torque (oz-in) X speed (rpm) (1) 
1,350 
or 
_ Torque (g-cm) X speed (r.p.m.) . 
Watts = ——_ oo 2 MPA (2) 


Both of these constants are rounded off, but the 
accuracy is still greater than that of either of the other 
two factors and considering the variations and tolerances 
on motor and load which must also be allowed for, in 
practice precise calculations are not warranted. 





+ According to B.S. 170. 











a OOO OBO ORR LY OOS 


S@ ee we SS CU 


weewe Se ell le 


et ee ee 


we COD ee CP OS 


~vrrmo 





ELECTRICAL REVIEW 25 DECEMBER 1959 


MAXIMUM TORQUE 












STARTING OR 
STALL TORQUE 


STANDARD LOW RESISTANCE 
ROTOR CHARACTERISTIC 


RATED TORQUE 


TORQUE 


SERVO 
(HIGH RESISTANCE ROTOR CHARACTERISTIC) 


NO LOAD SPEED 











SPEED 


(4) 
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~ 5 = POSSIBLE SPEED DEVIATION 
~ WITH AVERAGE LOAD 


TORQUE 











SPEED 


(b) 


Fig. 3.—Speed/torque curves of induction motors 


It is most important to estimate the performance under 
the most adverse conditions (e.g. the minimum voltage 
minimum performance condition) and on a graph (Fig. 3b) 
show the range over which the actual load speed may vary. 
Only by experience on similar applications can the 
designer determine if the condition of minimum motor 
performance and maximum load must be within the 
tolerance band, or whether it can be shown statistically 
that such a risk may be taken on economic grounds rather 
than provide a larger motor or a load controlled to closer 
limits. Where the performance of the complete equip- 
ment is determined by calculation only, the motor manu- 
facturer may have to be called upon to give the slope of 
the speed/torque curve and state a minimum guaranteed 
performance. Thus, the speed at rated load may vary by 
+ 10-20 per cent according to type and quality due to 
manufacturing variations alone. Induction motors with 
low resistance rotors, and shunt and permanent magnet 
motors are inherently less affected by load variations than 
high resistance rotor and series motors. 


Enclosures 

Miniature motors can be of the skeleton type, con- 
sisting of a field or stator, armature or rotor and two 
simple end-brackets to support the bearings, or they can 
have any of the enclosures and mountings common to 
larger machines. Flange or spigot mountings are usually 
more convenient and easily arranged than foot mounting. 
Because of the small space occupied by the motor housing, 
stator and rotor units are used only for very special 
applications where such a method of construction is con- 
sidered necessary despite the problems involved. A 
typical application where stator/rotor units are used is*in 
high speed grinding spindles. 

Until fairly recently, when improved insulating materials 
became available, miniature motors were essentially low 
voltage devices and 115 V was the maximum. In the 
automotive field 12 V d.c. is likely to be used for many 
years to come. The bulk of the remaining applications 
are catered for by 100/120 V and 200/250 V d.c. and 


a.c. 50 and 60 c/s. Motors having outputs as low as 
so horsepower have been wound for three-phase sup- 
plies of up to 440 V. For motors used in military equip- 
ment, particularly aircraft, 115 V 400 c/s supplies were 
introduced to give a more favourable power-to-weight 
ratio to induction motors and transformers. 

Where d.c. supplies are obtained from rectifiers 
additional losses will occur in the iron circuits of motors 
due to ripple. In certain applications such as high per- 
formance servo-motors, it is therefore necessary to reduce 
the residual a.c. components to about 2 per cent or reduce 
the rating. D.c. supplies are gradually disappearing from 
domestic and industrial applications, but where universal 
characteristics are required without tappings or special 
connections, the full load speed cannot be made much less 
than 6,000 r.p.m. 

Servo-motor characteristics are usually given for ideal 
supplies, as for example two phases exactly 90° displaced 
and unaffected by any load. In the case of d.c. motors, 
supplies range from 24 to 220 V and for field controlled 
machines the windings are tested at 2 to 3 kV to ensure 
their reliability when connected to the anodes of 
thermionic amplifiers. A.c. motors may. have balanced 
windings for either 50 V 50 c/s or 115 V 50/60 c/s or 
special control windings for direct connection to the output 
stages of thermionic or transistor amplifiers. 

Rating “a 

This defines the period for which the machine may 
operate at “rated load.” As miniature motors may be in 
the airstream of a fan or connected to an extra large heat 
sink, the maker’s nominal rating can sometimes be 
increased. Any such deviation should be confirmed if the 
manufacturer is to be responsible for ‘satisfactory life. In 
some applications, motors are rated for intermittent opera- 
tion and in such cases, the cycle must be fully defined. 
Because of their small thermal capacity miniature motors 
having a duty cycle in excess of fifteen minutes must 
usually be continuously rated. 

To obtain the maximum power from a given size, a 
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maximum temperature rise, usually in the region of 
50 deg C, is allowed. Where motors are mounted in con- 
fined spaces or where the generated heat must be limited, 
a special rating may have to be chosen. 

The British Standard for fractional horsepower motors 
recommends that temperatures should be measured by 
thermometers. The compactness of some of the sub- 
fractional sizes may make this impossible and, to ensure 
that safe limits are not exceeded, the manufacturer with 
his knowledge of gradients and hot-spots should be con- 
sulted. In many types of motors most of the heat is 
generated in the armature or rotor and aithough the 
remainder of the machine is at a safe temperature, the 
bearings may fail due to the lubricant deteriorating rapidly. 

The small size of miniature motors makes it difficult 
to affix markings giving all the significant characteristics. 
Furthermore, the rating depends on the application which 
may determine the operating voltage or method of con- 
nection. Where motors are used in military equipment 
they are usually given suitable reference numbers enabling 
their characteristics to be listed in sufficient detail in the 
appropriate specifications. The performance can then be 
specified for various methods of connection and supplies 
ensuring that the best possible use is made of the standard 
components. 

Even though the code number of a motor may be known 
to the purchaser, details of supply voltage and frequency 
as well as a definition of the performance such as output 
and speed should be given to serve as a check. Among 
the most troublesome special requirements is low 
noise. Means for measuring and analysing noise are now 
available, but before such measurements become of 
practical value they must be related to observations 
by ear under actual working conditions. Miniature servo- 
motors must use carefully selected bearings to ensure that 
the performance of the system is not affected by excessive 
and varying friction at starting (stiction). Lubricants 
must be carefully chosen, as the equipment may have to 
work under conditions varying from tropical to arctic and, 
before long, outer space. 

Application’! 

Business machines generally call for motors of 
moderate cost, quiet in operation and requiring minimum 
attention. In some cases constant speed is essential and 
either synchronous or governor controlled motors are used. 


Fig. 4.—-Components of an a.c. servo-motor-generator. 
has a diameter of 2}in 








The motor is rated at 51, h.p. and the body 


i= Dong 
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Apart from quiet running, which must sometimes be 
combined with relatively high speeds, design features are 
not particularly difficult to meet. Constructional require- 
ments such as the mounting particulars, bearings, com- 
mutator, governors, etc., are usually peculiar to a group 
of machines. If quantities are large, it becomes 
economical to design special components for one machine 
only. To save a certain amount of tooling cost, standard 
laminations may be used and the electrical design of a 
similar motor used as prototype. The ‘ack of availability 
of spares presents no particular difficulties, since, because 
of their complexity business machines are usually serviced 
and maintained by the manufacturer or distributor. 

Miniature motors are now extensively used in the 
various types of tape recorders or recording machines in 
offices. The characteristics of such motors are similar 
to gramophone motors and many of the considerations 
to be enumerated will apply. Because intelligible speech 
reproduction does not require the same high standard of 
motor performance, some of the application problems are 
simplified. On the other hand the trend of miniaturisa- 
tion may restrict the use of certain types of motors. 

An office aid which has come into very general use is 
the document copier. In these machines, the letter and 
photographic paper are taken by means of motor driven 
rollers through the various processes and a positive copy 
is produced in a matter of seconds. The use of a small 
geared motor with inherently constant speed characteristics 
ensures that results do not depend on the human operator. 
A typical unit occupying 34in by 3}in by 4in can provide 
about 10 lb-in at speeds up to 1§ r.p.m. The motor is 
of the shaded pole type and therefore requires no phase 
splitting condenser. A similar motor may also find 
application in vending machines where it may drive various 
mechanisms displaying and delivering the goods to the 
customer. 

The domestic appliance field is one of the most com- 
petitive and as has previously been indicated, now largely 
uses motors well outside the miniature range. By 
increasing the speed of motors, modern vacuum cleaners, 
floor polishers and food mixers can be rated at } h.p. 
or more without any increase in the size of the motor. 
However, many applications such as hair dryers, small 
coffee grinders, mixers, hand vacuum cleaners and small 
polishers have increased in popularity, thus retaining the 
importance of the miniature motor in this field. 

Except for hair dryers, 
motors for such applications 
are usually of the universal 
type, mainly to achieve a 
high power and _ size-to- 
weight ratio. Their duty 
cycle is usually very short 
and a few hundred hours 
may represent some two to 
three years’ normal use. 
Brush wear is therefore a 
minor problem, and oil 
impregnated sintered bear- 
ings provide cheap and 
efficient journals. One of 
the most’ important require- 
ments is the provision of 
effective radio and television 
interference suppression and 
standard components are 
now available to appliance 
manufacturers. 

The design of efficient fans 
has permitted the construc- 
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tion of hair dryers using shaded-pole motors. These 
have the advantage of inherently quiet running due to the 
absence of commutators, inherently slower speeds and 
absence of interference during running. 

The cheapest form of shaded-pole motor for gramo- 
phones is the single coil two-pole motor shown in Fig. 1a 
and Fig. 2. Special manufacturing techniques ensuring 
very accurately ground and polished shafts have produced 
excellent results in spite of motor speeds in the region of 
2,600 r.p.m. These speeds involve a large reduction and 
one of the usual methods is rim driving through an idler 
wheel. Some manufacturers prefer to use a four-pole 
motor running at about 1,300 r.p.m.; such motors use 
either two or four coils and are therefore heavier and 
larger. An additional advantage of this particular type of 
motor is the rather more efficient magnetic circuit which 
also reduces another inherent source of noise. Such 
gramophone motors have found many other applications, 
such as small fans and diverse mechanisms. In general, 
motors in this field must be cheap, and where large 
quantities are not envisaged the basis of design must be 
to use as many standard parts as possible. With the 
exception of electric shavers, most motors are of the 
skeleton type, and can thus readily find many different 
applications. 

The most important general consideration in applying 
such motors to domestic appliances should be safety and 
if export is contemplated the many statutory regulations 
should be studied at the design stage. Price and quality 
are inseparable, so that the selection of a suitable motor 
should be based on technical considerations to ensure that 
its quality is in keeping with that of the final product. 

As has been mentioned, in a number of products such 
as gramophones, fans, hair dryers, etc., quiet running is 
essential. A motor may be substantially quiet, but owing 
to resonances of its mounting the resulting noise level 
may become unacceptable. With relatively low power 
motors, it is less difficult to provide sufficiently rigid and 
acoustically inert mountings. Where sheet metal con- 
structions must be used various materials can be bonded 
to it to absorb radiated noise. Investigations of the 
causes of noise must cover both mechanical and electrical 
features of the motor inherent in design as well as manu- 
facture. Modern manufacturing techniques and skilful 
tooling can do much to eliminate such causes as mis- 
aligned or badly fitting bearings, loose laminations, rotor 
bars, shading rings and poor concentricities of registers. 
Windings should, of course, be impregnated to ensure 
that they, and any interstices in the lamination stack, do 
not become sources of noise. Slot combinations should 
also be considered if best results are to be obtained. In 
some cases, the designer’s choice lies between an in- 
herently more noisy high-speed motor giving a distinct 
size reduction and a more bulky slow-speed motor. This 
is particularly true for fans where it is generally accepted 
that motor speeds should not exceed 1,400 r.p.m. 

Miniature motors for electronic instruments, scientific 
apparatus, nuclear power and process control, have much 
in common and two typical applications are chosen to 
illustrate <hese fields. 

One of the most universally used instfuments is the 
potentiometric recorder which may sometimes be com- 
bined with a controlling mechanism. There may be up 
to three motors, the first being the chart drive motor, 
which is either of the synchronous variety’ or a governor 
controlled d.c. motor giving the record a true or real 
time scale. In special applications, the chart speed is 
required to represent displacement or actual speed and the 
drive may then be a stepping motor or a servo-motor. 
This naturally requires the attachment of a transmitter to 
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the particular machine on which, or in connection with 
which, measurements are made. In the servo case, speed 
or displacement are converted into a voltage which is 
compared in an amplifier with that obtained from a similar 
device attached to the servo-motor in the recorder. 
Should any difference exist between the two voltages, this 
is amplified and fed to the servo-motor increasing or 
decreasing its speed or displacement according to the 
direction and magnitude of the error. A number of 
recorders also use motors to position the pen. Here the 
pen position is converted into a voltage which is compared 
with the electrical analogue of the quantity to be measured. 
In multipoint or controlling recorders, another small motor 
rotates the selector switch or chopper bar mechanism. 


Aircraft Instruments 


The high speeds of modern aircraft require not only 
accurate navigational instruments but devices which 
compute information at much greater speeds than a 
human operator. Whatever the application of the aircraft, 
weight and size of instruments must be the minimum. 
The motors which are therefore used in such instruments 
must be small and efficient, cost becoming a secondary 
consideration. Such motors are run at speeds of several 
thousands of revolutions per minute and are fitted to high 
precision reduction gearboxes. Reduced to basic require- 
ments, these motors are required to either position or 
follow and their operation is similar to that of the recorder 
balancing motor. The inch sizes mentioned in the intro- 
duction are now commonly used. Thus both a.c. and 
d.c. motors in size 11 are now readily available and proto- 
types of a.c. motors no more than 4in diameter have been 
seen at exhibitions. As the power output of such motors 
is a fraction of a watt, the necessary reliability and 
efficiency requires great precision in manufacture result- 
ing in prices which put them well outside any but special 
applications where weight and space occupied are prime 
considerations. 

A remarkable achievement in miniaturisation in the 
commercial field is a wrist watch motor made by the 
Hamilton Watch Co. (United States) which is ;;in in 
diameter and 4in long. 
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Lighting Courses 


THE North Western Region of the British Lighting Council 
is holding two courses on “ Selling Lighting ” at Preston and 
Chester. The course at Preston will be held at the Bull 
and Royal Hotel on Wednesday evenings on 6th, 13th, 20th 
and 27th January, and on Thursday, 4th February. The 
Chester course will be held at the Town Hall on Thursday 
evenings on 7th, 14th, 21st and 28th January and on 
Wednesday, 3rd February. Those wishing to attend should 
get in touch with Mr. E. P. Lee, regional engineer, British 
Lighting Council, 36, St. Anne Street, Manchester, 2. 
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The Future of Pumped Storage 


AN ECONOMICAL PARALLEL DEVELOPMENT TO NUCLEAR POWER 


By CHARLES JAEGER, Dr. és Sc.Tech.* 


Methods of determining the economic proportion of new pumped storage capacity 
to be integrated in existing systems, with particular reference to system load factor, 
are described and this survey is followed by general descriptions of typical 
schemes and a short review of modern turbines and pumps for such purposes 


In 1877, a small pump was erected at the Letten power 
station, near Zurich, to work in conjunction with a small 
turbine. Water was pumped into a reservoir during the 
night to produce water power during the day. At that 
time, electricity was not developed on an industrial scale 
and power was just mechanical power. 

In 1951, it was estimated that about 860,000 h.p. had 
been develoned as pumped storage capacity, a figure which 
is modest compared to the capacity of installed hydro- 
power. Most of this capacity is seasonal; during the wet 
season water is pumped into reservoirs, to be used during 
the dry period. A limited number of pumped storage 
reservoirs are, however, used for daily power production 
by pumping water during the night and using it for power 
production during the daily peak hours. The Lac Blanc/ 
Lac Noir power station in the Vosges is a daily storage 
power station working in parallel with the low-head 
run-of-river station of Kembs on the French sector of the 
Rhine. 

The limited development of pumped storage is a result 
of two factors. Firstly, pumped storage is economical on 
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Fig. |.—Load curves for a period of time T for a system of M total 
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(a) Existing system with overall load factor 0s. (b) Addition of a new capacity Nu. 


a large scale only when cheap excess base-load energy is 
regularly available. This was seldom the case in the past. 
Secondly, after the second world war, large power producers 
were integrated in national supergrids and many were 
interconnected on an international scale, so that, up to 
very recently, there was no real need for large pumped 
storage schemes of the daily type. There were, however, 
a few mixed pumped storage developments where there 
was a definite technical advantage. 

Recently, this policy has been reversed and work has 
started on very large pumped storage schemes, mainly of 
the daily storage type. Ffestiniog in Wales, Our in 


Luxembourg, Niagara Falls in Ontario, and several modern 

stations in Germany and Austria are typical of this trend. 
When analysing the conditions in Great Britain, it is 

clear that this development is closely connected with the 


new nuclear power stations now under construction, and 
also, to a lesser extent, to the new designs of extremely 
powerful and highly efficient steam turbines. Expert 
opinion in this country is that the future development of 
nuclear power will be dependent on parallel development 
of pumped storage. 

This inquiry on the future of pumped storage may be 
divided into three main sections: (a) System load 
analysis and the integration of new pumped storage 
capacity into existing systems. (5) A general description 
of typical pumped storage schemes. (c) A short review 
of the modern turbine and pump runners used for large 
pumped storage schemes. 


Load Analysis and Integration 


Pumped storage has first to be considered as an economic 
proposition. Problems of this type are usually dealt with 
by specialised teams involved in laborious calculations on 
digital computers. A more direct approach to the problem 
is possible, which yields reasonably accurate conclusions 
in a short time. The method is based on the knowledge 
of load factors, especially the system load factor. 

System Load Factor. This is a quantity which varies 
slowly with time, and its trend can be predicted several 
years ahead. A method of cost and price analysis entirely 
based on load factors makes economic predictions fairly 
reliable and the method can easily be adapted to a wide 
range of alternatives. 

The load factor of a generating system with installed 
capacity N, producing an energy E over a period T, is 


the ratio 
6 = E/NT 
Any electric power system with a total installed capacity M 
and a system load factor @s (see Fig. 1) can be broken 
down into system components characterised by their 
installed capacity, N,, N,...Nj... and their load 
factors, 0,, 0, ... 6 .. . taken over a period T. 
The following general theorems can be demonstrated :t 


(a) There is a linear relation between 6s and 0,, 0... . 
6, . . . depending only on N,/M, N./M ...Ni/M. ... 
This linear relation does not depend on the shape of the 
duration curve derived from the load/time curves of the 
system. ‘ 

Writing the theorem for a system with capacity M and 
load factor #s and for a system with capacity (M + Ng) 
and the same load factor @s, then: 

6sM = 6,N, + 6.N, + Sey Se 

6s(M + Ng) = @,N, +- 0,.N, + ~- -OANi+..-.+ 

OgNp. 


* English Electric Co., Ltd. 
+ See C. Jaeger, Warer Power, June, July, August, 1958. 
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(b) The condition for no change to occur in the first 
existing system M when a new capacity Nx has been added 
is obviously 

63 = Os 
This condition can rarely be obtained when the new station 
is a base-load station which most certainly will have a 65 
far higher than 6s. This requires some changes in some 
of the system components (@;N;) to occur, so that 4; 
becomes 6; + A, where AQ; is given by: 


N 
On = 05 > Ab; 


This fundamental relation allows us to relate the price 
analysis of the new systems to load and price changes 
occurring in the component “i” of the system without 
having to know exactly the shape of the duration curve. 

When some old inefficient stations are still running in 
a large grid, it may be a good policy to reduce their load 
factor 6; to give more weight to new, high-efficiency 
generating stations with load factor 4s. An alternative 
policy would be to combine a new base-load station and a 
modern peak-load (pumped storage) station, so that their 
“‘ combined load factor ” @3 is in line with the requirements 
of the existing generating system considered as a whole. 
When the new base-load station is a nuclear plant, this 
alternative policy is likely to be the correct solution. 

(c) For further examination of the economics of pumped 
storage schemes, it is desirable to know the approximate 
shape of the load duration curve on which all estimates 
will have to be based. ' 

For the sake of theoretical system analysis, the true 
duration curve can be replaced by a mathematical curve. 
The so-called Soschinski curve a 


N = M[{1 — (1 — 4) '- 4 
is such a curve, easy to adapt to real data and easy to deal 
with for mathematical analysis (Fig. 2). This function 
shows the load N at the time t (0<t<T) to depend only 
on the load factor @ and on 6, = m/M (M is the maximum 
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capacity, m the minimum required load). Usually 
6, =~ & to 6*5, Both @ and 6 can be predicted from a 
number of real load duration curves and the duration 
curve so obtained is a fairly good approximation. 

The basic problem for which the Soschinski curve will 
be used is for finding out the best possible utilisation of a 
given pumped storage, or the theoretically best design 
and suitable capacity for a pumped storage to match a 
given base-load station. If A, is the available excess 
energy which can be used for pumping purposes (Fig. 3) 
and A, the energy produced by the generating sets in the 
pumping scheme, then A, = 7A, where 7 is the overall 
efficiency of the pumping scheme including transmission 
losses. The basic problem represented in Fig. 3 corre- 
sponds to an ideal case of full utilisation of the base load 
(98 = 1). Comparative estimates will be carried out for 
a base-load characterised by 03 = 1 and by 6g<1 (Fig. 4). 
In Figs. 3 and 4 Ng is the base load capacity and N,* the 
peak load capacity. 

When there is a time lag At between the stopping of the 
pumping and the beginning of generation, there is a loss of 


power AN (and energy AE) given by AN = (s , At. 
0 


dN 
dt Jt, 
duration curves near point t = ty. 

Pumped storage schemes are far more flexible for rapid 
changes of the load than steam peak-load stations. This 
is a most important factor to be considered in comparative 
cost estimates when deciding the type of peak load to be 
selected. 

The overall efficiency of a system combining pumping 
and generating stations in different places depends 
broadly on the transmission distance between the primary 
base-load station, the pumping station and the centre of 
load consumption. This transmission distance causes 
losses to be included in the efficiency factor ». Methods 
of calculations have been developed to take full account of 


In this equation ( is to be taken on the power 























TT. A, = nA2 
Ny 
: 7 
M=! A> Hy J) 
No=N, = Np 
“0 t= te T 


Fig. 3.—Load curve with base-load factor = !| giving ideal utilisation 
of the base load, with pumped er providing the energy A, from 
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Fig. 5.—Ratio of energy costs for combined base load and pumped 
storage to energy costs for base load only, plotted against overall 
load factor 
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Fig. 6.—Cost of German pumped storage stations 


(a) 1926-1930. 
(b) 1956 overage. 


alternative projects causing different overall losses and 
factors 1, Ho... - 

Price Equation. The method described in the previous 
paragraph yields the values N,*, A,, A,, E in the function 
of the sole variable @, with » as a parameter (7 usually 
varies between 0°65 and 0-72, but could be lower if 
transmission distances are long). 

Mest of the problems of cost and prices can be repre- 
sented by fairly simple mathematical functions. So can 
the problem of the price of electrical energy, the equation 
being of the type: 

k = nN + mE 
where N and E can be calculated for the base load and/or 
for the peak load (pumped energy) using the diagrams of 
the former paragraphs; n and m are factors which can be 
shown to depend mainly on @. 

The basic problem to be solved is whether it is more 
economical to generate an energy E = 6sTM in one base- 
load station or in a tandem of two stations, a base-load 
station (capacity Ny) having a load factor 4p (say 6g = 1 
as assumed in Fig. 3 and Fig. 5) and a peak-load station 
(capacity Np) with a load factor 6). If Kw and kp are 


the energy prices for 1 kWh for the base-load and for 
the peak-load stations respectively, and Kw,» is the com- 
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bined price for the kWh generated in the two stations 

working in parallel, it can be shown that the general price 
equation then becomes: 

Kwip _ Kp 

kw  kws 


kw+p 
kw 


Np + Nw 


If the ratio <1 there is an economic advantage 


in running two different stations Ng and Np in parallel. 
If the ratio is larger than one, a single base-load station 
working with a load factor @s gives better results. Fig. 5 
summarises the findings for » = 0-7, 0g =1. Savings 
are shown when kp/kw< 4. 

This simplified power and cost analysis can be 
generalised. The basic idea is to transform the balance 
sheet of power and energy or the cost and price problems 
into mathematical equations where the power stations are 
correctly characterised by a limited number of well selected 
parameters. If possible, the equations are rewritten in 
relative or dimensionless values (for example, taking 
M = 1, T = 1, and introducing dimensionless parameters 
as 0, Kp/kw, etc. ...) A general discussion which 
demonstrates under which condition a given solution 
yields favourable or unfavourable economic results then 
becomes possible. Fig. 5 is one example of what can be 
achieved with the method, but this type of analysis is by 
no means limited to the problem discussed in this paragraph. 


Typical Pumped Storage Schemes 

Pumped storage stations can be classified according to 
their head; the higher the head the lower the cost of the 
installed capacity. Fig. 6 shows, according to figures 
obtained in Germany, how the cost of the installed kW 
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Fig. 7.—The Ffestiniog scheme in North Wales (V. G. Newman, 
B.E.A.M.A. journal) 


Fig. 8.—The Our daily pumped storage 
station in Luxembourg (V. Bodson, 5th 
World Power Conference) 
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capacity decreases with the head. The costs at Ffestiniog 
with about 1,00cft head, will be about £40/kW of installed 
plant capacity giving a point falling not far off the curve 
established in Germany. (Fig. 6 requires that stations of 
more or less similar design should be compared.) 

Stations can also be classified as scasonal, weekly, or 
daily storage stations. Another classification considers 
pure and mixed pumped storage. Pumped storage is said 
to be “pure” when the total discharge and the gross 
head are the same for the pumps and the turbines. Pumped 
storage is mixed when there is more water passing through 
the turbines than through the pumps and/or when the 
head available for power generation is greater than the 
head against which the pumps have to work. 

Typical examples of the first arrangement are Ffestiniog 
in Wales (Fig. 7) and Our (Fig. 8) in Luxembourg. Both 
stations have about the same characteristics (see table) 
and both stations are designed for daily storage of water, 
with upper and lower reservoirs. 

Reisach in Eastern Bavaria is a most interesting 
alternative to the classical arrangement with two reservoirs 
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Fig. 9.—The Reisach scheme in Bavaria 


reservoir (Rabenleite) at level 586 m is built on a hill in a 
bend of a river. Pumping or generating can proceed in 
either Tanzmiihle power station or Reisach power station. 

Niagara Falls, Ontario, Canada, is a typical mixed 
pumping scheme, Figs. ro and 11. The discharge of 





























(Fig. 9). Reisach has three reservoirs. The upper Niagara River is divided equally between Canada and the 
DATA ON TYPICAL MODERN PUMPED STORAGE SCHEMES 
| ni Capacity of Capacity of 
Station Storage | Generating sets Pumping sets upper reservoir | lower reservoir 
| type | (cu m) (cu m) 
Ill-Rodund | Daily | Four sets | Two sets | | 
(Austria) | 170 MW 80 MW 960,000 | 685,000 
| H = 343 m, Q = 60 m*/sec | H = 343 m, Q = 19 m*/sec 
| 40 x 10° kWh/year 64 x 10° kWh/year 
9 = 0-65 | | | 
Il-Linersee _ | Yearly Five/six sets | Five/six sets | 
(Austria) 187-217 MW | 212-253 MW | 76 x 10° 960,000 
| H = 978 m, Q = 26-36 m/sec | H = 910 m, Q= 19-22 m*/sec | 
1,331 x 10° kWh/year 
| (including Rodund) 
River Our Daily Four sets Four sets 
(Luxembourg) 320 MW 215 MW | 2:3 x 106 | 2:3 x 108 
H = 280 m, Q = 144 m/sec H = 280 m, Q = 64 m*/sec | | 
| 4 hours/day | 9 hours/day | 
| 1,360 hours/year 3,060 hours/year 
435 x 10° kWh/year | 600 x 10° kWh/year 
River Our Daily | 640 MW 4-6 x 10° 
2nd Stage 
| Pumped Storage Station 
Niagara Falls Daily Six sets Six sets 18-3 x 10° Intake Canal to 
(Ontario, | 207 MW 207 MW Sir Adam Beck 
Canada) | H = 13-27 m H = 15-27 m Station 
| Sir Adam Beck No. 2 
| 1,170 MW 
| H = 89 m, Q = 1,140 m*/sec 
Ffestinio Dail | Four sets | Four sets 
(Wales, . . | 300 MW | 248 MW 1-7 x 10° 
Gt. Britain) H = 302 m-324m H = 302m 
| 4 hours, 5 days/week | Q = 68-763 m*/sec 
300 x 10° kWh/year | 7 hours, 5 nights/week 
Reisach | Daily | Tanzmihle | Tanzmiihle | Rabenleite | Kainzmiihle 
(East Bavaria, | One set One set 1,500,000 800,000 
Germany) 27 MW 27 MW 
| H = 265m H = 122:4m 
| Reisach Reisach Trausnitz 
Three sets Three sets 
| 100 MW 83 MW | 1,500,000 
H = 179m | H= 179m 
Pragnéres i Yearly Two sets | Two sets | Cap de Long 
(France) 160 MVA | 35,000 h.p. | (on right hand | 
H = 1,254 m from Cap de Long | Q = 5-6 m/sec side) 
or H = 928 m from left hand | H = 240-330 m 67 x 10° 
| side intakes (20-30 x 10° 
| pumped water) 
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Fig. 10.—Aerial view of the Niagara Falls scheme 


A. Intake to power pressure tunnels. 8. Niagara Falls. C. Whirlpool. 


G. Head race canal. 


United States, with 100,000 cusecs flowing over the 
Falls during the day in summer, half that discharge during 
the night. Canada utilises the available water in three 
power stations: Sir Adam Beck power stations No. 1 and 
No. 2 and a pumped storage station. Water taken from 
Niagara River flows under the town of Niagara in tunnels, 
then in an open channel to the forebay. The demand for 
power is obviously higher during the day when the water 
discharge available for power generation is lower. It was 
found that pumping water during the night for storage on 
power generation at daily peak hours was the correct 
solution when compared with other alternatives (steam 
power reserve, etc.). Water is therefore pumped at night 
from the Sir Adam Beck head race canals into a reservoir 
with a capacity of 18,350,000 m* by the outdoor pumping 
station. The installed generating capacity in this station 
is equal to the pumping capacity (207 MW) and the head 
varies between 50 and goft. Deriaz reversible pump/ 
turbines with movable blades are used for this purpose. 
In estimating the generated power, the head of Sir Adam 
Beck station (290ft) has to be added to the goft of the 
pumping station, bringing the total generating head up to 
380ft. Without this pumping station, water would spill to 
waste at night over the Niagara Falls. 

Pumping stations provided with a storage reservoir 
and a large catchment area of their own are a classical 
and most attractive solution. Typical examples of this 
type are Waggital (Switzerland) and, more recently, Etzel 
(Switzerland). The economics of such schemes are based 
on the fact that the conventional hydro-power side of the 


D and E. Sir Adam Beck power stations | and 2. 


F. Pumping/generating station. 
H. Reservoir 


scheme pays for the whole development. Additional 
peak-load power obtained by pumping definitely improves 
the economics of the system. 

The scheme at Pragnéres, in the French Pyrenees, 
benefits from higher heads and larger discharges on the 
generating side than on the pumping side. There is 
abundant water on the mountains to one side of a deep 
valley; head races are at the level 1,835 m. Storage of 
water on a large scale is possible on the other side of the 
valley at Cap de Long, with a reservoir at level 2,160 m. 
The water is siphoned from level 1,835 m down into the 
valley to the main power house of Pragnéres (907 m) and 
then up to the pumping station of Pragnéres (level 1,690 m) 
where it is pumped into the reservoir of Cap de Long and 
stored for peak-load generation. 

Seasonal (yearly) storage and daily storage are combined 
at Ill (Austria), where two reservoirs are used: the Rodund 
reservoir (960,000 cu metres) for daily storage under a 
head of 343 m and the Lunersee reservoir (76,000,000 cu 
metres) for yearly storage (head 878 m). The geographical 
location of the Il] pumped storage scheme is most favour- 
able for the generation of peak-load power, which is being 
fed into the German and into the Austrian systems. In 
addition, the rotating masses of the pumps, turbines and 
generators of Ill power station will be used for stabilising 
the frequencies of the two interconnected electrical systems. 

Considerable energy can be stored in the Alps and even 
more energy could in the future be pumped into large 
storage reservoirs to balance base-load nuclear generation 
in France, Germany or Italy. Other countries, on the 
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contrary, are short of good sites for establishing the pumped 
storage schemes which continuously expanding power 
demand will require in the future. Sites of the Our or 
Ffestiniog type are scarce. 

A new proposal for using a chain or cascade of medium 
head run-of-river power stations has recently been put 
forward. The basic idea is that in such schemes a limited 
number of conventional turbine runners could—at the 
design stage—be replaced by reversible pump/turbine 
runners. It is expected that additional runner cost per 
installed kW, including deeper draft-tube foundations and 
larger spiral casings, will not exceed 5 to 10 per cent of 
the cost of the equivalent capacity installed in a con- 
ventional run-of-river power station. This pump/turbine 
equipment would permit generation of guaranteed peak- 
load energy during the dry season, whatever the river 
discharge, even at lowest flow conditions. The difference 
in selling prices between guaranteed peak load and ordinary 
run-of-river base load is expected to be substantially 
greater than the additional costs involved in the new design. 

It is to be expected that only few sites will offer adequate 
storage facilities in tail and head reservoirs on both sides 
of the station. Conditions may be more favourable if a 
chain or cascade of power stations is considered. It is 
sufficient for such a development to be a practicable and 
economic proposal when one station possesses convenient 
storage facilities on the upstream side. All the down- 
stream power stations working in series can be used for 
pumping of water and peak-load generation. 


Pumps and Turbines 


Pumps and turbines for pumped storage schemes can 
best be classified according to head. Kaplan runners 
(Fig. 12 (b)) with axial flow of water (parallel to the 
turbine axis) can be designed for heads of about r1oft to 
170ft, possibly 20oft. The turbine, or alternatively the 
mobile turbine blades, can be reversed when the runner 
is required for pumping, but cavitation is a far greater 
danger for the runner when operating as a pump than as 
a turbine. Working as a pump, the Kaplan turbine will 
hardly exceed 35ft of head. Kaplan wheels of this type 
will have to absorb very large water discharges and their 
output is limited. The Kaplan turbines designed for the 
French Rance tidal scheme (342 MW installed capacity) 
are typical examples of what can be achieved in this domain. 

The Deriaz reversible pump turbine takes over from 
the reversible Kaplan for higher heads. The first turbines 
of this type were the six 34-5 MW runners designed for 
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Fig. 11.—Section through the Niagara pumped storage station 
showing the compact layout obtained with a reversible Deriaz 
pump/turbine 
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(c) 
Fig. 12.—Water turbine runners 
(a) Francis turbine runner. Inception about 1870 (Swain). 
A = fixed vanes; B = toroidal surfaces of hydraulic profile; W = direction 
of flowing water—radially inwards, axially outwards 
(b) Kaplan turbine runner. Inception 1913. 
A = adjustable vanes about axis XX; B = spherical surfaces of hydraulic 
profile; W = axial direction of flowing water 
(c) Deriaz turbine runner, 1952. 
A = adjustable vanes about oblique axis YY; B = spherical surfaces of hydraulic 
profile; W = oblique direction of flowing water 


the Niagara (Ontario, Canada) pumping station. This 
runner is a mixed-flow runner of the same family as the 
Francis runners. Water flows in in a radial direction and 
leaves the runner in a direction parallel to the runner axis, 
Fig. 12 (c). In addition, the runner blades are adjustable 
for head, discharge and pump or turbine operation. The 
result is that the efficiency curve of a Deriaz turbine is 
by far superior to that of the Francis wheel. Reversing 
of the runners takes about 1 or 1} minutes only. Deriaz 
runners can be designed for 13 m to 200 m head as turbines 
and for 13 to about 120 m as pumps. 

An ordinary fixed-blade Francis turbine can, in 
certain circumstances, be reversed as a pump, but there 
is no great margin for head and for discharge variation, 
and the reversing takes time. Engineers in the U.S.A. 
have designed reversible Francis wheels for heads of 
60 m to 90 m. 

Research on new wheel designs is going on in several 
countries. This includes research on reversible Francis 
and Deriaz runners, on one-stage and on multiple-stage 
pumps running in reverse as turbines for heads higher 
than 100 or 200 m. 

For the time being, the classical solution for higher 
heads is still to use two separate runners, one for the turbine 
and one for the pump. Engineers are steadily improving 
their designs and achieving larger capacities and improved 
efficiencies. A pumping head of 914 m (3,000ft) was 
achieved in 1926 for Tremorgio. More recently, Oberems 
(Switzerland) was designed for 1,007 m (3,300ft) and 
Reisseck (Austria) for 1,070 m (3,500ft) head. 

I am indebted to the English Electric Co., Ltd., for 
permission to publish this article, which is based on a 
lecture delivered to the Belgian Society of Electrical 
Engineers, Brussels, on 17th April, 1959. 





Institution of Plant Engineers 


A special winter lecture has been arranged by the 
Institution of Plant Engineers, to be held at the Institution 
of Mechanical Engineers, 1, Birdcage Walk, London, S.W.1, 
on 18th January, when Mr. M. J. Brennan will speak on 
“The Engineering Problems Anticipated in Space Travel.” 
Admission will be by ticket which can be obtained from 
the Secretary of the Institution of Plant Engineers, 2, 
Grosvenor Gardens, S.W.1. 
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Large Road Heating Installation 


REDUCING WINTER TRAFFIC HAZARDS AT THE MOUND, EDINBURGH 


On 17th December Bailie Bruce Russell inaugurated 
the first major road heating installation in Great Britain 
at the Mound, Edinburgh. This thoroughfare, linking 
Princes Street with the Royal Mile, has several acute 
bends and substantial gradients throughout its length of 
a third of a mile, creating a serious hazard to traffic during 
severe weather. The heated area is approximately 54,000 
ft. 

"a The scheme has been designed to prevent frost and 
snow lying on the road surface under normal winter 
conditions, but not necessarily to deal with abnormal 
conditions such as blizzards or drifting snow. As the 
usual services were laid in the road, the design had to 
be such that the minimum of disturbance to the heating 
installation would occur if the roadway was opened up 
for emergency repairs to one or other of the services. 
The heating system had to be installed with as little 
departure from normal road laying construction as 
possible and the whole installation had to be fully auto- 
matic in operation with the provision of an outdoor 
emergency cut-off. 


Method of Construction 

The normal road construction is finished with a 1r4in 
thick wearing carpet of sand asphalt into which iin 
Whinstone aggregate is rolled by a ro ton roller. The 
Blaw Knox carpet-laying machine when fully loaded 
weighs 14 tons and runs on four pneumatic tyred wheels 
with two solid rubber tyred steering wheels. The weight 
of the carpet-laying machine moving over the heating 
cables could cause mechanical damage to these cables. 
Therefore, to protect them, it was decided to cover the 
cables with a 4in thick sand asphalt infill before laying the 
top surface. 

The design evolved called for a large number of 
relatively small heating panels about 16ft square, each 
loaded to 4 kW, giving approximately 16-6 W of heating 


Heating cables being laid at the Mound, Edinburgh 





per sq ft of road surface. The installation comprises 
222 full panels and four half-panels with a total loading 
of 896 kW involving the use of some 37 miles of “Panelec” 
heating cables supplied by British Insulated Callender’s 
Cables, Ltd. In all, some 448 cables have been used. 
Each consists of a 2 kW heating element of 12/-o10in 
“* Mancoloy ” resistance wire, terylene/glass roved, poly- 
vinyl chloride insulated and sheathed with high-tensile 
heat stabilised nylon, the normal length of each cable 
being 534ft. 

To supply the installation, the South of Scotland 
Electricity Board built and equipped a substation in 
Princes Street Gardens. The substation is supplied at 
6-6 kV and the main equipment consists of a 1,000 kVA, 
6,600/415/240 V, three-phase, 50 c/s transformer with 
a 1,600 A air circuit-breaker controlling the outgoing side 
of the transformer to a l.v. board containing the metering. 
From this board, supply is afforded through suitable 
isolators to three 400 A, three-phase, 50 c/s contactors 
supplied by E. N. Bray, Ltd. These contactors are 
sequence operated at 2 sec intervals, thus minimising the 
effect of this load on the Board’s system. Three sections 
of the installation are fed via these contactors through 
48 water-tight pavement distribution boxes where the 
heating cable cold tails are connected to fuses. 


Weather Detectors 


The whole installation is completely automatic in 
operation and is controlled by the prevailing weather con- 
ditions. Moisture detectors, frost penetration indicators 
and temperature sensing units have been installed in the 
roadway with duplication of these on a special control 
plinth. In addition, the plinth is equipped with air 
thermostats, snow detectors and an emergency cut-off 
unit. The control room, adjacent to the substation, 
contains a six-point “ Electronik” strip chart recorder 
together with three “ Pyr-O-Vane ” indicating controllers 
supplied by Honeywell Controls, Ltd., 
and three electronic control panels 
with change-over auto/manual con- 
trol. The Electrical Research Asso- 
ciation, in conjunction with the Road 
Research Laboratory, has _ instru- 
mented the roadway to obtain statis- 
tical data on the behaviour of the 
heating installation under all weather 
conditions. 

The project was designed by the 
city engineer of Edinburgh, Mr. W. P. 
Haldane, M.B.E., B.Sc., in collabora- 
tion with the South of Scotland Elec- 
tricity Board. * The electrical design 
was carried out by the Chief Com- 
mercial Officer’s Department (Heating 
Section) of the South of Scotland 
Board with the co-operation of the 
City Engineer’s Department and the 
road contractors, George Wimpey & 
Co., Ltd. The electrical contractors 
were Wm. Allan Smith & Co., Ltd. 
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VIEWS on 


925 


the NEWS 


UNA 


By REFLECTOR 


Some stir has been caused by the recent decision of 
the North Western Electricity Consultative Council to 
appeal to the Electricity Council, over the head of the 
North Western Electricity Board, in a matter relating to 
electricity supply priorities. The Council thinks that one 
part of Lakeland should be served while the Board wishes 
to deal with another area first. I think that this is not 
the first case of its kind. I seem to recall an earlier 
appeal of a Consultative Council to the “ fountain head.” 
The rarity of such instances over a period of nearly twelve 
years suggests either that the Consultative Councils are 
mere “ yes-men ” to the Boards or that the Boards take 
notice of the Councils’ advice and proposals, probably 
arriving at an amicable compromise. I prefer to believe 
that the latter is the case. 


* *x * 


Much has been said about the need for science students 
to become acquainted with the arts or “ humanities ” 
lest they become too narrowly specialist. But there is 
the converse of this: arts students should not be unaware 
of what is going on in the scientific and technical spheres 
and should have at least a nodding acquaintance with 
the sciences. The point is one of those covered in the 
report of the Central Advisory Council on Education 
which was recently published. In this section there 
appears a neologism (said to have been coined by Sir 
Geoffrey Crowther, the Council’s chairman) to describe 
the equivalent of literacy as applied to the arts student. 
The word is “ numeracy ”; it is defined as the ability to 
reason quantitatively and to understand something of 
scientific method and achievement and it is a useful 
addition to modern English. 


* * * 


Sharp practice by salesmen in selling unwanted goods 
to inexperienced people is commented on by the National 
Council of Social Service in its annual report. An 
instance is quoted in which an elderly woman of small 
means was persuaded to buy an electric washing machine 
although she had no electrical installation. I am reminded 
of the classic story of the vacuum cleaner salesman—but 
in that case the laugh was on him. 


* * * 


Pressing as are the demands for the extension of rural 
electrification, there remains a rooted prejudice against 
overhead lines. I can appreciate that the presence of 
these lines is sometimes inconvenient, but not all com- 
plaints against them are well founded. Under the 
heading of “ Wrongly Accused ?” for example, “ Blythe ” 
of the Farmer and Stock-Breeder expresses doubts about 
a farmer’s claim that, from the vantage point of electric 
cables crossing his land, rooks and pigeons had raided 
and “decimated” his barley crop. “ Blythe” says his 


observations are that rooks and pigeons are not keen on 
wires and he suggests that wireworms, leatherjackets or 
“ cut-worms ” may have been responsible for the damage 
(the crop was grown on ploughed grassland). The birds 
seen on the ground had not unnaturally been blamed and 
“it being human nature to seek a scapegoat, what better 
than the Electricity Board?” I hope that the farmer 
will make due apologies to the Board if succeeding crops 
produce a record yield. 


x *x * 


When we speak of exotic plants in this country we 
generally refer to those that are cultivated in the heated 
greenhouse. In warmer climates, however, the rarer 
flowers are the equally lovely blooms common in the 
temperate zone. In this connection Mr. K. W. Finch, 
general manager of the Trinidad and Tobago Electricity 
Commission, tells of an interesting experiment which he 
has carried out with a small “cold” room at the 
Commission’s head office in Port-of-Spain. Tulips and 
hyacinths were successfully grown, producing very good 
plants which were potted and found a ready sale. Horti- 
culturists ar: said to be attracted by the idea, so the 
electrically-cooled greenhouse may become the tropical 
counterpart of our own hothouses. Another experiment, 
novel to me, mentioned by Mr. Finch is the use of sodium 
lamps for pest control; they are said to have proved an 
effective deterrent against frog-hopper attack. 


* * * 


Mass electro-medical treatment seems to have gone out 
of fashion—if it was ever in that position. The Electrical 
Review of 27th December, 1889, reported an occasion 
on which it was demonstrated. This occasion was a 
lecture by a Mr. H. Newman Lawrence on “ Some New 
Forms of Electric Treatment.” In the course of this 
Mr. Lawrence said : — 


“First of all I will speak of the apparatus known as 
the ‘ electrified room.’ This electrified room was invented 
by Captain Byng, R.N., and we have adopted it here for 
the very special reason that it enables us to pass electric 
currents—very minute perhaps—through patients without 
their being aware of the presence of these currents. The 
apparatus consists, briefly, of a metal floor insulated from 
the other floor, and a metal ceiling, or brass work, which 
is also insulated from everything else; and we charge 
these two by means of a large induction coil, which I will 
now put in action, and ask these ladies and gentlemen 
seated here if they can feel any evidence of electrical! 
action. Now, the whole of this party sitting on this floor 
are electrified, though, I suppose they are not aware of 
any sensation. If anyone does feel anything perhaps he 
will kindly tell us; but I very seldom find that patients 
feel anything. What is happening is that the whole of 
the atmosphere between these two poles is under strong 
electric agitation by alternating currents, and all these 
human bodies are influenced by it without being aware 
of it.” 








Lighting of Scaffolding 
From a Correspondent 


THE Maidstone Borough Council is perturbed about the 
risk of electric shock to members of the public from the 
haphazard lighting of metal scaffolding and the Ministry 
of Housing and Local Government has been approached 
with a view to improving existing legislation. 

There are, of course, a number of provisions which 
govern the lighting of scaffolding, hoardings, etc. From 
the electrical side, under Section 4 of the Electric Light- 
ing Act, 1888, where the public is required to be pro- 
tected it is open to the Minister to serve notices on the 
owner with which he has to comply under penalty and, 
in addition, if the attention of the Electricity Board is 
called to any imperfections it can cut off the supply, 
subject to a right of appeal. 

A number of regulations govern the employers’ duty to 
their employees, but not to the general public. The 
Regulations for the Generation, Transformation, Distri- 
bution and Use of Electrical Energy in Premises under 
the Factory and Workshops Acts, 1901 and 1907, are 
applied by the Electricity (Factories Act) Special Regula- 
tions, 1944, to the generation, etc., of electrical energy in 
any factory and in any premises, place, process, operation 
or work to which Part IV of the Factories Act, 1937, 
appties. 

The local authority can at present control the lighting 
of scaffolding and hoardings in these ways : — 

(a) Under Section 25 of the Public Health Act, 1925, 
“it shall not be lawful for any person to fix or place 
any overhead rail, beam, pipe cable wire or other 
similar apparatus over along or across any street” 
without consent and the consent may contain reason- 
able condi‘ions. 

(b) Under Section 147 of the Highways Act, 1959, 
there is a duty imposed on a person proposing to erect 
or take down a building to erect before commencing 
the work a close boarded hoarding or fence to the 
satisfaction of the local authority. If the authority so 
requires, this hoarding or fence shall be sufficiently 
lighted during the hours of darkness. 


From this brief scrutiny it appears that the present 
provisions do not directly cover the dangers envisaged 
for the public. The likelihood of Ministerial interven- 
tion is slight. The question arises whether the Electricity 
Boards, with the best will in the world, can take action 
in every case of danger. The Factory Regulations are 
designed for the benefit of the employed not the public, 
while the Public Health Act and Highways Act provisions 
are concerned primarily with damage from obstruction 
rather than danger from electric shock. Prima facie it 
appears that there is a case for strengthening existing 
legislation. 


Data Handling 

A DISCUSSION on “ Data-Handling Problems in 
Atomic Installations ” at a meeting of the Measurement 
and Control Section of the Institution of Electrical 
Engineers on 15th December was opened by Dr. Denis 
Taylor, who said that although the control of the present 
types of gas-cooled nuclear reactor plants could be 


regarded as inherently simple, many measurements (apart 
from those of the neutrons in the core) were necessary for 
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safe and efficient operation. It was important to check 
the flow, pressure and temperature of the coolant as it 
passed through the reactor core. Fuel element and 
moderator temperatures had to be measured to ensure 
that they did not exceed the permissible working limits. 
Many other instruments were also needed and large 
quantities of information had to be logged or recorded. 
Developments were now taking place involving the 
provision of data-handling systems which watched the 
measurements produced by all the many instruments, but 
called the attention of the control engineer only to any 
abnormality in the readings, with the additional facility 
of permitting the checking of the sequence of events 
leading to this abnormality, if required. This called for 
provision of some form of memory system. 

In practical nuclear power stations, data-handling and 
data-processing systems had been used so far with only 
limited objectives. One firm were building a data- 
processing system for the burst-slug detection system at 
Berkeley. They employed a system in which the para- 
meter corresponding to the fission-product activity for 
each channel was counted with a scaling circuit and was 
passed as a binary count to a digital computer which 
stored the information. If any abnormality arose, the 
control engineer was immediately alerted by means of an 
alarm and the computer, with its memory facility, allowed 
the possibility of examining the sequence of events lead- 
ing to it, as well as the continuous printing of the activity 
levels in the suspected channel from then on. The 
advantage of the data-handling system as compared with 
the logging of the data on miniature graphs on pen 
recorders was a considerable increase in precision of 
measurement as well as a considerable saving in recording 
paper and labour. 





Calder Operations School 


TRAINING in the operation of Calder Hall type reactors 
is given at the Calder Operations School (which began in 
1957 and was enlarged in 1958) by lectures from specialists 
on the plant and by visits to study the operations being 
carried out. A typical course includes an introductory group 
of lectures explaining the reasons for selecting gas-cooling, 
graphite-moderation and natural uranium fuel and also the 
results of optimising for plutonium production and the 
ideas behind the dual pressure steam cycle. A detailed 
tour of the plant is followed by a talk on the principles of 
reactor operation. The organisation and staffing of a 
nuclear station is also dealt with, and there are lectures 
on health and safety, construction and commissioning, and 
the operation of the instrumentation system, control rod 
system, burst cartridge detection gear and'charge machinery. 

Each student carries out the calculation of the flux distri- 
bution and heat output of the reactor, and the effects of 
irradiation on fuel elements are demonstrated by metal- 
lurgical examinations. Fifteen sessions are devoted to 
describing experiments which have been carried out at 
Calder Hall. The contrul and instrumentation systems, fuel 
handling and core structure of the more advanced stations 
now in the course of construction are also discussed. 

Each course lasts for five weeks. A fee of £125 is 
charged which includes the cost of visits but not accommo- 
dation. All students must be of ggaduate status in engineer- 
ing or physics and are expected to have attended the first 
six weeks of the Harwell Reactor School course or its 
equivalent. Applicants from overseas must be sponsored 
by their atomic energy commission or appropriate govern- 
ment department. 

Application forms for the first three courses next year, 
scheduled for 4th Janvary-sth February, 2nd May-3rd June 
and 22nd August-23rd September, are available from the 
manager of the school at Calder Works, Seascale, 
Cumberland. 
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Interleaved Transformer Windings 


By J. B. PRICE, B.Sc.* 


The present tendency towards higher transmission voltages has resulted in more 
arduous conditions of service for the insulation of transformer windings. Apart from 
the normal electrical stresses produced in transformer windings the insulation must 
also withstand the st ‘ge or impulse voltage waves produced by lightning or switching. 
The author describes the interleaved disc winding which has the advantage of reducing 
impulse stresses both during the initial period and the subsequent transient period 


"The insulation of a transformer must be capable of 
withstanding, for the whole of its working life, the 
electrical stresses set up by the power frequency voltages 
applied to, or produced by, the transformer. Its ability 
to do this is determined by the applied and induced 
voltage tests, usually of one minute duration, which are 
required by all British Standard Specifications. In 
addition, it must also provide protection against the surge 
or impulse voltage waves which are produced either by 
lightning or by switching. 

Such impulse waves are characterised by a rapid rise of 
voltage from zero to maximum, known as the “ wave 
front,” followed by a slow decline back to zero, known 
as the “ wave tail.” The severity of the effects of these 
impulse waves on a transformer winding increases with 
the steepness of the wave front, and also increases with 
the flatness of the wave tail. Hence, the worst case is 
that of the square wave, with which there is an infinite 
rate of rise of voltage and an infinitesimal rate of fall 
(to the impulse cut-off). 

With the tendency towards high transmission voltages 
during recent years, impulse technique has assumed 
increasing importance in the design and testing of 
transformers, and most standard specifications (such as 
B.S. 171:1959) now contain a section dealing with 
impulse testing. The value of the applied voltage is 
specified in co-ordination with the nominal system 
voltage and, on test, the shape of the impulse wave is 
fairly closely controlled to conform to the surges appear- 
ing under operating conditions. The shape is specified 
by a time period from zero to maximum voltage, and a 
second time period from zero to the point of half 
maximum voltage on the wave tail. A typical wave used 
for testing, and occurring during normal operation, is 
shown in Fig. 1. This would be designated a 1/50 usec 
wave. 

In designing a transformer, it is therefore necessary to 
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Fig. 1.—A typical impulse wave 
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calculate the distribution of voltage in a winding due to 
an impulse voltage which is applied to the winding. 
Wher making such a calculation, it is usual to assume 
that the impulse is a square wave, since not only does 
this greatly simplify the mathematics, but it also ensures 
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Fig. 2.—Equivalent circuit of transformer winding 


Cs=Series capacitance 
Cg=Ground capacitance 
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Fig. 3.—Equivalent circuit of transformer winding for initial 
distribution 
Cs = Series capacitance 
Cg=Ground capacitance 


that the calculated results are slightly pessimistic com- 
pared with those which will be obtained in practice, so 
giving an extra factor of safety. 

Initial Distribution 

A transformer winding may be represented by a net- 
work of inductance and capacitance as shown in Fig. 2. 
The high-voltage winding of inductance L is shunted to 
the low-voltage winding and ground by the set of capaci- 
tances Cg, whilst Cs represents the set of coil-to-coil and 
turn-to-turn capacitances which are in series with each 
other between the two ends of the windings. 

Now the front of a square wave rises to its maximum 
instantaneously so that its effective frequency is infinite. 
Therefore, initially, under impulse conditions there will 
be no current flowing in the inductance L, so that the 
equivalent circuit reduces to that of Fig. 3 and consists 


* English Electric Co., Ltd. 








x 
E 


VOLTAGE AT x 
APPLIED VOLTAGE 





0-8 
06 
a=0 
0-4 
O2- 
30 
0-8 0-6 0-4 0-2 


0 
I- 


0 0 
LINE NEUTRAL 


OC = DISTANCE ALONG STACK 
TOTAL STACK LENGTH 


Fig. 4.—Initial voltage distribution, neutral grounded 


entirely of capacitance. These capacitances become 
charged to form a non-linear initial voltage distribution. 

It can be shown that the initial distribution in a trans- 
former winding when a square wave is applied to its line 
terminal is given by 


ex=- sinh « x for grounded neutral 
inh « 
ex= E cosh « x for isolated neutral 
cosh « 


where x=Distance along coil from neutral end as a 
fraction of the total coil lengths. 

ex = Voltage between point x and ground 

E =Applied voltage between line terminal and ground 

Cg=Ground capacitance 

Cs = Series capacitance 

a=Cg/Cs and is known as the distribution constant 

Figs. 4 and 5 show the voltage distributions for various 
values of a, and it is evident that the greater this value, 
the greater is the initial concentration of voltage at the 
line end. This may cause breakdown of the insulation, 
so that it becomes necessary either to increase the insula- 
tion on the line end coils considerably, or to design the 
windings to give a low value of « and so make the initial 
distribution approach uniformity. 

The first method is not very satisfactory since extra 
insulation reduces the series capacitance of the line end 
coils, causing an increased voltage across them. Thus, 
the value of the increased insulation is partly offset by 
the effect it produces. Therefore the second method is 
desirable, namely, to improve the value of « either by 
decreasing the ground capacitance or by increasing the 
series capacitance. 

For a given high-voltage class, the clearance between 
the high- and low-voltage windings has a fixed minimum 
value for insulation purposes, and to reduce Cg appreci- 
ably would require such a large increase in this clearance 
that the initial cost of the transformer would be pro- 
hibitive. The same argument would also apply if electro- 
static shielding were used in the high-low space to 
reduce Cg. 


Interleaved Disc Winding 


Therefore to alter the value of « appreciably it is 
necessary to increase the series capacitance of the 
winding. This is the basic feature of the interleaved disc 
winding (patented by the English Electric Co., Ltd.) 
where a large increase in series capacitance is brought 
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Fig. 5.—Initial voltage distribution, neutral isolated 
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about by interleaving the turns of a double-section disc 
coil in such a manner that two consecutive electrical turns 
are spaced physically by a turn which is electrically 
separated from them by several turns. The arrangement 
of this interleaving may be seen in Fig. 7, which shows 
a section through an interleaved coil. Fig. 6 shows an 
ordinary disc coil for comparison. It will be noted that 
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Fig. 9.—This shows views of two completed interleaved disc coils, 

both wound with two wires in parallel. On the one coil the inter- 

leaved joint is shown in the foreground of the picture, whilst just 
behind are the inside transpositions of the second coil 
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Fig. 10.—Continuous interleaved disc coil in the process of being 
wound with four conductors in parallel 


half the voltage of one coil appears between physically 
adjacent turns, and it is as a direct consequence of this 
fact that the interleaved coil possesses such a large 
effective series capacitance, which may be several hundred 
times as great as that of a similar conventional disc coil. 

Although it might appear from Fig. 7 that the winding 
of such a coil is quite complicated, little more work is 
actually required than in the winding of a normal disc. 
Indeed, the coil is wound as a conventional two-section 
disc, but with twice the number of wires (in parallel) that 
are required electrically. Each section is wound with 
half the number of turns required so that the total number 
of individual wires per section is the same as for an 
ordinary disc coil. The appropriate wires are then joined 
together at the outside, this operation effecting full inter- 
leaving of the coil and at the same time making the total 
number of electrical turns in series, and the number of 
parallel paths, the same as for a conventional disc. 

Fig. 7 shows an interleaved coil with a single wire 
(electrically) wound with two wires together, and Fig. 8 
shows a coil with two wires (electrically), actually wound 
with four wires together. Fig. 9 shows views of two 
completed interleaved coils, the inside transpositions and 
the outside joint being evident. It is also possible to 
interleave a continuous type of disc coil. Fig. 10 shows 
such a coil in the process of manufacture. 

It has been shown above that the effect of interleaving 
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a disc coil is to improve greatly the initial voltage distri- 
bution. The benefits of interleaving, however, are not 
confined to the initial period, but are also extended to 
the transient period during which the initial distribution 
is changed by means of a series of damped oscillations 
(between the capacitive and inductive networks) to the 
final uniform distribution. 

Generally, for a conventional disc winding, the value 
of « lies between 10 and 30, whereas the value for an 
interleaved winding lies between 1 and 3. Figs. 11 and 
12, curve A, show typical initial distributions for conven- 
tional and interleaved windings with grounded neutrals, 
the final uniform distribution being shown by the dotted 
line B. Curve C is formed by adding the difference 
between the final and initial distributions to the final 
distribution. 

Since the damped oscillations referred to above take 
place about B, curve C is the envelope of the maximum 
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Fig. 11.—Typical distribution for conventional disc winding 
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Fig. 12.—Typical distribution for interleaved disc winding 








Fig. 13.—330 MVA 161/22-5 kV for the Tennessee Valley Authority. 

This is the largest capacity transformer built in the British Isles and 

the h.v. winding utilises interleaved disc coils wound with twelve 
wires in parallel 


voltage to ground which can occur during the transient 
period at any point in the winding. 

For a conventional disc type winding, the maximum 
voltage to ground may be considerably greater than the 
applied voltage, a fact which must be considered in the 
design of the transformer. With the interleaved winding, 
however, the value of « is so low that the maximum 
oscillatory voltage is no greater than the peak voltage of 
the applied wave. Furthermore, the period of oscillation 
of the winding is so long that before the first maximum 


Fig. 14.—120 MVA 275/132 kV auto-transformer for British grid. 

Both windings are interleaved, the 275 kV winding consisting of 

separate disc coils and the 132 kV winding being wound as a 
continuous coil 
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Fig. 15.—75 MVA | 32/33 kV transformer for the Central Electricity 
Generating Board. The 132 kV winding consists of interleaved 
disc coils. It was one of the first transformers built using this 
technique 


has been reached the impulse wave itself has begun its 
decline, so that the maximum oscillatory voltage to earth 
is still further reduced. Figs. 13, 14 and 15 show some 
typical examples of actual transformers, using the inter- 
leaved winding principle, that have been made by the 
English Electric Co., Ltd. 

Thus, the interleaved winding has the advantage of 
reducing impulse stresses both during the initial period 
and the subsequent transient period. It is now being 
used under licence by many other manufacturers who 
have appreciated these advantages, advantages that have 
been proved by the successful operation of interleaved- 
wound transformers during the past twelve years. 


Assessing Nuclear Power 


UNDER the title “ Outlook for Nuclear Energy as a New 
Source of Power,” a recent publication of the Economic 
Commission for Europe (H.M. Stationery Office, §s) 
provides a useful analysis of the economic papers submitted 
to the second International Conference on the Peaceful 
Uses of Atomic Energy held in Geneva in September, 1958. 
Though the general remarks on the economic factors affect- 
ing the utilisation of nuclear power throughout the world 
remain true, conditions have changed so rapidly in the past 
year that the conclusions on costs are already shown to 
have been too optimistic. 

The November issue of the International Atomic Agency 
Bulletin (gratis) reproduces a public discussion held in 
Vienna in September between Sir John Cockcroft, Dr. 
Homi Bhabha and Dr. Bertrand Goldschmidt on the future 
of nuclear energy. According to Sir John Cockcroft, fuel- 
element burn-up is the principal technological problem 
remaining on the stations now operating or being built. 
The actual burn-up achieved will depend on the efforts of 
the metallurgists in overcoming radiation damage of the 
elements. He thought that his guess that thermonuclear 
power was twenty years away was still a valid one. Dr. 
Bhabha considered that the main progress since the Geneva 
conference had been that this matter was now being 
studied as a basic scientific problem without attempting to 
stage a dramatic breakthrough. 
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the Antipodes 


LORD CITRINE’S ADDRESS TO THE A‘S.E.E. 


D URING 1958-59 Lord Citrine, former chairman of 
the Central Electricity Authority and now a member of 
the Electricity Council, made a tour of New Zealand and 
Australia in the course of which he inspected a number 
of electrical undertakings and addressed audiences on 
electricity supply in Great Britain. 

An account of his experiences was given by Lord 
Citrine in a lecture at the Royal Institution building, 
London, on 14th December, to the Association of Super- 
vising Electrical Engineers. 

Lord Citrine said that he had spent seven weeks in 
New Zealand and thirteen in Australia. Speaking of 
New Zealand he remarked on the general prosperity and 
outlined the electricity supply service. At the head was 
the Electricity Department responsible to a Minister of 
Electricity for the main generation and bulk transmission 
of energy. Distribution was in the hands of some 
80 public authorities and three companies. The total 
generating capacity of the country (mainly hydro-electric) 
was about 1,360 MW. Under a Rural Electrification 
Reticulation Council rural development appeared to be 
further advanced than it was in this country. 


North and South Island Resources 


Demand in the North Island was using up power 
resources much faster than in the South Island and the 
former had substantially less potential hydro-electric 
power. To meet the situation three schemes had been 
proposed:—(a) to develop in the North Island geo- 
thermal power and coa!-produced energy, as well as 
further water power; (b) to produce electricity from 
water power on a large scale in the South Island and 
transmit it to the North Island; and (c) to encourage the 
establishment of industfies using large quantities of 
electricity in the South Island. The possibilities of 
nuclear power were also being kept in mind. 

The speaker gave some particulars of the progress 
made in deriving electrical power from the harnessing of 
natural steam at Wairakei and elsewhere. It was expected 
that by the end of this year the installations would total 
69 MW; a possible total of 250 MW was envisaged. 
References were made to hydro-electric developments in 
the South Island and to the Cook Strait scheme for 
supplying power from south to north by submarine cables, 
consideration of which, however, had been deferred for 
a year. Lord Citrine concluded this part of his address 
with some information on electricity consumption (2,080 
kWh per head in 1957-58, as compared with 1,570 kWh in 
Great Britain) and on labour conditions and wages. 


Australian Electricity Supply System _ 


Australia’s electricity supply was derived as to 82 per 
cent from coal; only Tasmania (almost wholly hydro- 
electric) and the Snowy Mountains and Kiewa schemes 
depended on water power. Electricity supply was 
organised on a State basis, but each State had its distinct 
system. Generating capacity totalled 4,600 MW and the 
consumption per head was 1,540 kWh in 1957-58. After 
a survey of the main features of the Snowy Mountains 
scheme, which would ultimately develop 2,770 MW at a 


cost estimated at £A420 million, Lord Citrine dealt with 
the arrangements in each of the States. Special refer- 
ence was made to the “ brown coal ” stations in Victoria; 
the first Australian outdoor power station being built in 
north-west Queensland; a proposal to build a pumped- 
storage station on the sea coast south of Adelaide (South 
Australia); and the Mundaring Dam, Western Australia, 
from which water is electrically pumped to the goldfields 
150 miles distant. 

Lord Citrine met members of the Australian Atomic 
Energy Commission during his stay. He found that the 
more immediate prospects for nuclear power seemed to 
be for small stations in remote areas; for medium-sized 
base-load stations for cities where coal was relatively 
expensive; and large base-load plant to supplement coal- 
fired stations in the industrial areas of south-east 
Australia. The Commission expected that construction 
of nuclear stations would begin in the mid-i960s and that 
by 1980 the total nuclear capacity might be 1,000 MW; 
thereafter most base-load plant would be of the nuclear 
type. 

After reviewing labour conditions and giving some 
general impressions of Australia, Lord Citrine spoke 
highly of the spirit of progress evident in both New 
Zealand and Australia, particularly in the sphere of 
electricity supply. : 

Upon the conclusion of his lecture Lord Citrine showed 
a number of lantern slides depicting various electrical 
works in the Antipodes. They included the geothermal 
plant in New Zealand, and the brown coal workings at 
Yallourn and Morwell, Victoria, as well as some of the 
power stations in the States of the Commonwealth. 
Subsequently, a film dealing with the Snowy Mountains 
irrigation and hydro-electric scheme was exhibited. 

Lord Citrine (who was accompanied by Lady Citrine) 
was introduced by Sir Josiah Eccles, President of the 
A.S.E.E., and the vote of thanks to the speaker was 
proposed by Sir Harold Bishop. The audience included 
Sir Lawrence Bragg, Director of the Davy-Faraday 
Laboratory of the Royal Institution, and Sir Willis 
Jackson, President I.E.E. 


Soft Solders 


THE revised British Standard for soft solders, B.S. 219 : 
1959, includes the requirements for the ten grades of soft 
solder for general use specified in the 1949 edition, and 
those for four additional solders—‘*N” and “H” which 
had been included in an earlier edition of the standard, 
“VY” which is identical with a solder specified in B.S. 441 
“Rosin Cored Solder Wire,” and “R” a non-antimonial 
version of solder “ M.” 

Requirements relating to three solders for service at 
higher temperatures which were previously referred to in 
an appendix now appear in the third section of the standard. 
These solders have been designated by their maximum tin 
content followed by a letter indicating the major alloying 
element, to distinguish them from the solders for general 
use, which are designated by letters as in the earlier edition. 
Copies may be obtained from the British Standards Institu- 
tion, Sales Branch, 2, Park Street, London, W.1. Price 
4s each. 
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SCIENTIFIC POLICY 


Annual Report of Advisory Council 


THE twelfth annual report of the Advisory Council on 
Scientific Policy for 1958-59 has recently been published 
by H.M. Stationery Office, price 1s. Among the subjects 
covered are space research, overseas scientific relations, 
the National Lending Library of Science and Technology 
and financial aid for research from the United States. 
This amounts to nearly £1} million annually, provided 
in the form of grants from charitable foundations and 
contracts for specific research projects placed by United 
States Government agencies. Appendices give details of 
the numbers of graduate teachers of science and mathe- 
matics in schools and technical colleges, the degrees and 
diplomas awarded in science and technology and Govern- 
ment expenditure on civil research. 

Reference is also made to the second report on 
Scientific and Engineering Manpower in Great Britain 
produced by the Committee on Scientific Manpower 
and published separately as Cmnd. 902, price 3s. This 
report gives details of the numbers and employment of 
scientists and engineers in Great Britain in 1959 and 
reviews employers’ estimates of their requirements by 
1962. The number in the employments covered by the 
previous inquiry in 1956 has increased by 23,600; of 


these 63 per cent had entered private manufacturing 
industry, 13 per cent the nationalised industries and 
public corporations, 5 per cent central and local govern- 
ments and 17 per cent education. The number employed 
in electrical engineering had increased by 9-7 per cent to 
13,380, with 1,687 immediate vacancies in January, 1959. 
The proportion of qualified scientists and engineers to the 
total number of persons employed in private manu- 
facturing industry as a whole increased from 8 to I1 
per 1,000. The heavy electrical engineering industry 
employed 53 per cent of its qualified men on research 
and development. 

The nationalised industries and the U.K. Atomic 
Energy Authority increased the number in their employ- 
ment to 20,200, a rise of 18 per cent. The increase in 
the electricity authorities was 2} per cent, but the pro- 
portion of qualified staff employed was 30 per 1,000 
employees. After dealing with education, defence require- 
ments and distribution of scientists and engineers, the 
report considers the employers’ expected demand, which 
by 1962 should be an additional 53,100 men, and the 
expected supply about 47,500. Appendices tabulating 
the numbers employed and their distribution are given. 


Ghana Electrical Exhibition 


THE first electrical exhibition in Ghana, held last month 
at Accra, attracted over thirty exhibitors and was well 
attended by the public. At the opening ceremony the 
chair was taken by Mr. E. K. Bensah, Minister of Works, 
and the formal opening was performed by Mr. P. K. K. 
Quaidoo, Minister of Trade and Industry. In his speech 
Mr. Bensah referred to the exhibition as an example of 
co-operation between the local contractors and the 
expatriate engineering firms and manufacturers which, he 
said, augured well for the success of the country’s second 
development plan, and he hoped that experts from over- 
seas would also play a part in the training of local tech- 
nicians. 

The exhibitors included the British Insulated Callen- 





CO.CHANAL? | 


ENG. 
S3ACCRA. 


SACRA el 





der’s Construction Co. (Ghana), Ltd., who showed models 
of transmission lines and towers and photographs of 
railway electrification and similar projects. The Ghana 
Consolidated Machinery & Trading Co., Ltd., exhibited 
G.E.C. wiring accessories and domestic appliances and 
Pirelli-General cables, while Bill switchgear and Servis 
water heaters were shown on the stand of Ghana Pan 
Electric, Ltd. A battery replating service was offered by 
Mohenu Electrical Works, and a demonstration of Auto- 
matic Telephone & Electric Co., Ltd., traffic signals was 
among the exhibits that were displayed on the stand of 
the West African Engineering Co. (Ghana), Ltd. This 
company was also showing a range of B.T.H. motors and 
Crabtree wiring accessories. ; 

Among the overseas firms exhibiting 
were the Aluminium Wire & Cable 
Co., Ltd., and E.M.P. Electric, Ltd. 
On the Ductube Co., Ltd., stand a 
model section of a reinforced concrete 
floor was cast to show the use of 
Ductube and Ductube formers. A 
working display of earth leakage 
circuit-breakers was shown by Siemens 
Edison Swan, Ltd., and presented to 
the Ghana Electrical Contractors’ 
Association as an instructional panel 
after the exhibition. A workshop 
formed part of this Association’s stand 
where visitors could bring appliances 
for service and repair. 


A stand at the Ghana electrical exhibition 
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High Power Voltage Regulation 





Brentford high-capacity “ Interstep”’ regulator 


Tue maximum power handling capacity of the voltage 
regulating equipment manufactured by Brentford Trans- 
formers, Ltd., has been increased from 500 kVA to 
5 MVA by the development and introduction this year 
of their “ Interstep ” type which employs a bared wire 
regulator operating between the tapping positions on a 
h.v. transformer. The equipment gives a stepless on- 
load control of the voltage over the whole output range. 
The output from the transformer tappings is taken by 
selector switches to the secondary of a booster trans- 
former through divertor switches. The primary of the 
booster transformer is supplied from the bared wire 





Graphite rollers mounted on a chain-driven carrier move over 
a track on the regulator windings from which insulation has been 
removed 


STEPLESS ON-LOAD CONTROL 
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Sl, S2—selector switches. Cl, C2—divertor switches. MI, M2—selector 
switch motors. D—differential gear. BR—bared wire regulator 


Schemetic arrangement of the “ Interstep”’ regulator connections 


regulator which is basically a continually tapped auto- 
transformer, with graphite roller contacts moving over 
a winding from which the outer insulating surface has 
been removed. The variable output voltage is taken 
from the mid-point of the booster transformer secondary 
winding and is a function of the tap voltage bucked or 
boosted by the iegulator. 

The booster transformer has a secondary voltage 
equivalent to the interstep voltage of the tapped trans- 
former, enabling the selector switches to take load from 
adjacent taps. A common drive is used to ensure 
synchronisation of the regulator and selector switches. 
Each selector switch has a motor enabling one switch to 
be connected to a tap while the other is being driven to 
the next tap, and the two drives are coupled through a 
differential gear, the common output shaft of which drives 
the regulator. The movement is synchronised so that 
the regulator reaches the end of its travel as the selector 
switch reaches the new tap position. 

The selector and divertor switches open and close only 
under conditions of equal voltage and are therefore 
employed merely to transfer current. Automatic reversal 
of the regulator polarity, achieved without the use of 
a polarity reversing switch, avoids the need for the 
regulator to be returned to its minimum volts position 
when a new tapping is selected. The equipment incor- 
porates the facility of completing a tap changing sequence 
once initiated even if power failure occurs during the 
change. 

Among the advantages claimed are high efficiency and 
good power factor, no distortion introduced in the wave- 
form and a low operating power required. A number 
of these equipments are under construction for, or are 
operating with, semiconductor power rectifiers for electro- 
chemical duties, and during a recent visit to the com- 
pany’s factory at Crawley we saw some of the tests being 
carried out on a large equipment to be dispatched to 
Travancore, India, for operation with a Westinghouse 
rectifier. 
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NEW ELECTRICAL EQUIPMENT 





Stroboscope 


The latest Philips stroboscope is 
now being marketed by RESEARCH & 
CONTROL INSTRUMENTS, LTD., Instru- 
ment House, 207, King’s Cross Road, 
London, W.C.1, the sole distributors 
in the United Kingdom. The instru- 
ment has a wide frequency range, high 
light intensity and short flash duration. 
The meter scale is calibrated in c/s 
and r.pm. and there are facilities for 
both internal and external triggering. 
It has a built-in electronic phase- 
shifter, a separate flash-torch and is 
suitable for use in the tropics. The 
type PR9104 stroboscope operates on 
all a.c. mains voltages. 


Variable Transformers 


Two versions of the 450 VA Philips 
double wound variable transformer, 
for bench use or panel mounting, are 
also being marketed by the above 
company. The transformer has two 
overlapping output ranges—o-245 V 
and 0-300 V when loaded and with 
220 V applied to the input terminals. 





Philips variable transformer 


In the lower range, only part of the 
primary winding is used. A static 
screen between the windings pre- 
vents the propagation of any h-f. 
interference. 

Two pairs of output sockets for 
plugs with a ?in space between pins 
are provided for the bench type unit, 
allowing a precision instrument to be 
used for measuring the output voltage 
when a load is connected to one pair 
of sockets, and for checking the read- 
ing of the built-in moving-iron volt- 
meter. 

The bench version is supplied in a 
metal casing with safety fuse, range 
switch, output voltmeter and a lead 
with plug. 


Sequential Switching 


A sequential switch, developed to 
control the unlatching of electro- 
mechanical locks at a time interval of 
Io msec, has been produced in 
collaboration with the Ministry of 
Supply by MiIcroceELL ELECTRONICS, 
a division of Microcell, Ltd., Ingersoll 
House, 9, Kingsway, London, W.C.2. 
The fully transistorised switch incor- 
porates a number of stages each 
switching a 5 A current pulse to the 


locks. Interlocks prevent incorrect 
sequence operation. The unit weighs 
14 oz and has overall dimensions of 
4in long by r4in high by 2}in wide. 
The components incorporated include 
nine transistors, 13 diodes and seven 
cartridge fuses. 


Pipe Thermocouples 


The pipe thermocouples announced 
by the CAMBRIDGE INSTRUMENT CO., 
Ltp., 13, Grosvenor Place, London, 
S.W.1, are designed for checking 
temperatures of piping of a wide 
variety of diameters. They can be 
used for short duration temperature 
tests in industrial plants, or for 
permanent temperature indicating 
systems installed in office blocks, 
hospitals, etc. 

For short duration tests they are 
normally used in conjunction with a 
portable indicator, and for permanent 
use in buildings a number of pipe 
thermocouples are attached to pipe 
heating systems at intervals on different 
floors or in different rooms, and joined 
to a multipoint indicator. 

The thermocouples, which are held 
in place by a stainless steel ribbon, 
are suitable for measuring tempera- 
tures up to 300°C. 


Stabilised Power Units 


Two miniature transistorised 
stabilised power units have been 
announced by LEeExor ELECTRONICS, 
LTp., 25, Allesley Old Road, Coventry, 
Warwickshire, the Types LT.12-05 
and LT.24-05. These have output 
voltage ranges of 5-5 to 14 V and 18 
to 28 V respectively at currents up to 
500 mA d.c. The output voltages are 
continuously variable over these ranges 
and regulation is better than +0-15 
per cent for a mains voltage change 
of +10 per cent and/or a load variation 
from zero to maximum. The basic 
noise and ripple is less than 2-5 mV 
peak-to-peak and the units are con- 
tinuously rated for an ambient work- 
ing temperature of 40°C. The 
equipments, which are mounted in 
enclosed cases 8in by sin by 53in, are 





Lexor stabilised power unit 


Kerry’s ‘Kerry Blue” vacuum 
cleaner with accessories 


suitable for 200-250 V, 50 c/s supplies 
and are fitted with mains and output 
fuse protection and voltmeter monitor 
sockets. The units are priced at 
£25 7s each net. 


Valve Voltmeter 


An improved pattern of their valve 
voltmeter, to be known as the Type 
217, has been introduced by AIRMEC, 
Ltp., High Wycombe, Bucks. Volt- 
age measurements from o to 150 V 
may be made in the frequency range 
10 c/s to 80 Mc/s at high accuracy, 





Airmec valve voltmeter 
and with reduced accuracy to 200 


Mc/s. Positive and negative direct 
voltages up to 500 V may also be 
measured at an impedance of 40 M®, 
and six resistance ranges are provided 
covering 100 2 to 100 M%). The 
meter deflection is zero for zero ohms 
and full scale for infinite resistance. 

A low-capacity high-impedance 
probe with an input impedance of 
2 MQ is provided for use at the higher 
frequencies. For use on d.c. and low 
frequencies the probe is mounted on 
the front panel of the instrument, 
bringing into operation the d.c. 
terminals, and a spring-loaded drum 
automatically winds up the probe lead 
through a hole in the case. Full 
details are given in leaflet No. 168A, 
available from the company. 


Vacuum Cleaner 


A new cylinder type vacuum cleaner, 
the “ Kerry Blue,” has just been placed 
on the market by Kerry’s (GREAT 
BRITAIN), Ltp., Warton Road, Strat- 
ford, E.15. Finished in ivory and 


blue, the cleaner is fitted with a 350 W 
motor, fully suppressed to B.S. 800 
and double insulated to B.S. 1645. It 
is mounted on smooth gliding runners 
and a toe-action on/off switch is 
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incorporated in its carrying handle. 

e end covers are die-cast, with 
swivel unions at both ends. The 
cleaning tools, in matching grey, 
include two extension tubes, round 
cornice brush, upholstery nozzle, large 
crevice tool, combined _ swivelled 
nozzle and floor brush and disposable 
paper dust bags. The large-bore hose 
is of p.v.c. and is 5ft long. The price, 
including purchase tax in the United 
Kingdom, is £13 13s. 


Coffee Maker 


After a period of 50 years, the 
traditional “De-Luxe” table model 
coffee maker, manufactured by the 
Cona COFFEE MACHINE Co., Felden 
Works, Railway Place, Wimbledon, 
S.W.19, is being replaced by a “ New” 
model which incorporates several 
functior..1 improvements. It is being 
produced in four sizes, 4, 1, 14 and 
2 pint, for both spirit and electrical 
operation. 

The electric models now have a 
tubular element (350 W) in place of 
the previous spiral type and the bowl 
and bowl handle have been made 
detachable from the stand to provide 
for easier pouring. The stand is 
chromium plated and black enamelled 





Cona ** New” table model coffee maker 


with a black plastic bowl handle 
which incorporates the funnel holder. 

Production economies have been 
achieved by the standardisation of as 
many components as possible—the 
heater, glass drainer, funnel sea! and 
bowl sleeve are identical for all four 
sizes—the only parts which differ 
being the bowls an” ‘unnels. 

Models are avuilable for 110, 
200/220 and 230/250 V and the prices, 
including purchase tax, range from 
£7 3s 8d (size A, 4 pt) to £8 8s 4d 
(size D, 2 pt). 


Digital Millivolt Recorder 


The multi-channel digital millivolt 
recorder manufactured by Bristol Air- 
craft, Ltd. and _ distributed by 
SOUTHERN INSTRUMENTS, LTD., Frimley 
Road, Camberley, Surrey, records 
Strain gauge or thermocouple outputs 
ranging from 15 to 50 mV. Up to 288 
channels may be _ automatically 
sampled in turn. The rack mounted 
equipment comprises a display unit, 
channel selectors, digitiser chassis, 


-d.c. medium 


control unit, output unit and power 
unit. The four channel selectors each 
accept 72 inputs. From the selectors 
each signal is compared in the digitiser 
with a reference voltage, any difference 
being fed to a detector amplifier 
which operates a relay controlling the 
digitiser process. While a difference 
exists, the reference voltage is pro- 
gressively reduced in decimal incre- 
ments until a balance is reached. The 
master relay chain in the control unit 
regulates the sequence of channel 
selection, digitising, storage and read- 
out, which can be with a tape punch 
or electric typewriter. The equipment 
operates from a 200/250 V 40/60 c/s 
supply but dry batteries are included 
to give the reference voltage and to 
supply the transistor amplifiers. 


Fuse-Switches 


A range of surface mounting fuse- 
switches fitted with A.S.T.A. tested 
h.r.c. fuses has been announced by 
Britt SwitcuHGeaR, Ltp., Aston Lane, 
Perry Barr, Birmingham, 20. These 
“ Majestic ” fuse-switches are in sheet 
steel cases and are suitable for a.c. or 
voltage distribution 
systems. Single pole and neutral, 
double pole, triple pole, triple pole 
and neutral and four pole units are 
available in current ratings of 60, 100, 





Interior of Bill Switchgear 160 A fuse- 
switch, with contact shields removed 


160 and 300 A. Units for higher 
current ratings will be available 
shortly. 


1960 Kelvinator Refrigerators 


The price of the Kelvinator 4-6 cu ft 
table top refrigerator, model K46MT, 
is £70 7s and not £77 7s as published 
in our 4th December issue, page 812. 


CATALOGUES AND LISTS 


BATTERIES.—Loose-leaf catalogue con- 
taining full details and particulars of light- 
weight silver-zinc accumu!ators.—Venner 
Accumulators, Ltd., Kingston By-Pass, New 
Malden, Surrey. 

BRAKES.—Pamphiet dealing with elec- 
trically released magnetic brakes.—Crofts 
(Engineers), Ltd., Bradford, 3. 

CABLE FITTINGS.—Leaiflet giving par- 
ticulars and prices of a range of g'ands and 
boxes for “ Pyrotenax ” cables.—Falk, Stadel- 
mann & Co., Ltd., 91, Farringdon Road, 
London, E.C.1. 

CABLES.—Rrochure giving detai!s and 
prices of “ Hitest ” rubber and p.v.c. insulated 
cables and flexibles and “ Hithene” poly- 
thene insulated cables and flexibles, etc.— 
Falk, Stadelmann & Co., Ltd., 91, Farring- 
don Road, London, E.C.1. 

8-page illustrated catalogue describing 
aluminium conductors used for the supergrid 
crossing the Rivers Severn and Wye, and a 
12-page catalogue listing the products of the 
company.—Aluminium Wire & Cable Co., 
Ltd., 2, St. James’s Square, London, S.W.1. 

COMPONENTS.—Brochure detailing ser- 
vices in tool making, press work, sheet metal 
work, spinning, assembling, etc., which the 
company is able to offer to manufacturers.— 
Adams Bros. & Burnley, Ltd., Elmgrove 
Road, Harrow, Middlesex. 

CONSUMERS’ UNITS.—Pamphlet on a 
range of consumers’ contro] units for flush, 
semi-flush or surface mounting.—Falk, 
Stadelmann & Co., Ltd., 91, Farringdon Road, 
London, E.C.1. 

FURNACES.—Pamphlet (M4B) illustrat- 
ing and describing standard box type furnaces 
for workshop and too!room use.—Metalectric 
Furnaces, Ltd., Smethwick. 

HEATING TAPES.—8-page _ catalogue 
(ITA/59) covering flexible electric heating 
tapes for pipelines and other app!ications.— 
Isopad, Ltd., Barnet By-Pass, Boreham Wood, 
Herts. 

HOTPLATE.—Leaflet (28) giving parti- 
culars of a hotplate designed for hot-cell use 


at the Dounreay nuclear reactor plant, com- 
pletely encased in stainless steel and arranged 
for easy decontamination.—Spembly, Ltd., 
New Road Avenue, Chatham, Kent. 


LAMPS AND LIGHTING FITTINGS. 
—Broadsheet (P2723) covering fluorescent 
lighting fittings, together with a leaflet and 
price list intended as a supplement to cata- 
logue 814/58 and a brochure illustrated in 
colour dealing with the “Olympus” range 
of tungsten lighting fittings.—Falk, Stadel- 
mann & Co., Ltd., 91, Farringdon Road, 
London, E.C.1. 

Pamphlet giving particulars of a 400 W 
mercury fluorescent reflector lamp.—General 
Electric Co., Ltd., Magnet House, Kingsway, 
London, W.C.2, 

Two leaflets dealing with the “ Stripline” 
range of fluorescent fittings and plastic 
louvres of various types.—Courtney, Pope 
(Electrical), Ltd., Amhurst Park Works, Tot- 
tenham, London, N.15. 

Leaflet describing type PFC/s5 sft batten 
type choke-fed fluorescent fittings.—Merlin 
Mouldings, Ltd., 3, Central Parade, London, 
S.E.6. 

Leaflet entitled “Lighting for Industrial 
Roads ” which illustrates typical “ Mazda” 
lamps and street lighting columns for indus- 
trial use and explains basic rules and factors 
which affect planning.—A.E.I. Lamp & 
Lighting Co., Ltd., Melton Road, Leicester. 


PLUGS.—Catalogue listing a range of 
Continental plugs which have been approved 
by the Scandinavian countries.—Walter Logan 
& Co., Ltd., 34, Oak Tree Drive, Totteridge, 
London, N.20. 


PROTECTIVE CLOTHING. — 13-page 
catalogue describing protective clothing for 
various industries, including safety belts and 
allied equipment in leather and nylon.— 
George Angus & Co., Ltd., Westgate Road, 
Newcastle-upon-Tyne, I 

SOLENOIDS.—lIllustrated pamphlet (108) 
covering a range of small solid core solenoids. 
—Phillips Control (G.B.), Ltd., 273, Farn- 
borough Road, Farnborough, Hants. 
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Shorter Week in Electricity Supply 


Negotiations upon the trade unions’ 
claim for a reduction of the working 
week in the electricity supply industry 
from 44 to 40 hours were resumed last 
week at a meeting of the industry’s 
National Joint Industrial Council. At 
the outset the Boards’ side of the 
Council offered a reduction to 42} 
hours. This was rejected by the trade 
union side and further discussion 
resulted in an offer to reduce weekly 
hours to 42, without loss of pay; this 
was accepted to take effect from the 
first pay week after 1st February next. 

Mr. Frank Foulkes, general presi- 
dent of the Electrical Trades Union, 
said afterwards that he was dis- 
appointed that the full claim had not 
been granted; the industry was in a 
position to introduce a 40-hour week. 
A spokesman of the Electricity Council 
said that under present arrangements 
the extra annual cost to the industry 
of the reduction in hours would be 
about £5-s million, but it was hoped 
that improved efficiency would offset 
this to some extent. 


Cable-Makers’ Working Week 


At a meeting of the Joint Industrial 
Council for the Electrical Cable 
Making Industry held on 16th Decem- 
ber it was agreed that the normal 
working week should be reduced from 
44 hours to 42} hours without loss of 
pay and that this reduction should take 
effect in the first full pay period com- 
mencing on or after 17th January next. 
The Negotiating Committee is to meet 
shortly to examine the implementation 
of this agreement in principle. It is 
the spirit and intention that no 
employee shall be worse off as a con- 
sequence of the reduction of the 
normal working week. 

At a meeting of the Standing Joint 
Committee on Plumber Jointers held 
on the same day it was agreed that 
the normal working week should be 


reduced from 44 hours to 42} hours 
without loss of pay and that this reduc- 
tion should take effect in the first full 
pay period commencing on or after 
17th January. In order to compensate 
for the reduction of hours it was 
further agreed that the following uew 
hourly rates should be payable under 
the 42}-hour week:—Plumber jointers: 
London, 5s 43d per hour; rest of 
country, 5s Id per hour. Mates: 
London, 4s 7d per hour; rest of 
country, 4s 33d per hour. 


Extension of Head Wrightson’s 


Operations 

The activities of Head Wrightson 
Processes, Ltd., a subsidiary of Head 
Wrightson & Co., Ltd., have been 
extended to cover all Head Wright- 
son’s nuclear research and nuclear 
power interests. Aimed at “stream- 
lining” operations in this field, this 
reorganisation will strengthen the 
services at present offered to the 
nuclear industry both in this country 
and abroad. 

With headquarters at Yarm-on-Tees, 
Yorks., Head Wrightson Processes will 
be responsible for carrying out the 
work at Bradwell and Latina (Italy) 
nuclear stations in addition to the 
research reactor projects in Denmark 
and Germany. With a London office 
at 20-24, Old Street, E.C.1, the com- 
pany will continue to design and 
manufacture industrial cooling equip- 
ment, water treatment plant and 
specialised chemical plants. 


Television Aerial Production 


Three years ago Wolsey Electronics, 
Ltd., manufacturers of television 
aerials and associated equipment, first 
occupied their factory at St. Mary 
Cray, Kent. Since that time the com- 
pany has greatly expanded and today 
more than 250 different types of aerials 
are included in their current manufac- 
turing programme. The “Twin 


The main production lines at the St. Mary Cray factory of Wolsey Electronics, Ltd. 
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Super” combined room aerial, for 
example, first designed two years ago, 
is now being produced at the rate of 
1,500 a day. 

The company employs a staff of 300 
and between them over 750 different 
components for the various Wolsey 
products are manufactured. Over 
fifteen miles of aluminium alloy tube 
is produced each week by their own 
rolling mill, and, in addition, the com- 
pany fabricate their own chimney 
lashing equipment, die-castings, and 
their own moulding and press tools. A 
spray shop has been built and the 
latest construction work is a new and 
enlarged drawing office. A range of 
old outbuildings at the rear of the 
factory has been demolished and the 
space cleared will eventually extend 
the present 45,000 sq ft of factory 
space by a further 15,000 sq ft. 

Owing to the growth of the normal 
aerial side of the business and the new 
fields into which Wolsey is entering, 
the organisation has now been split 
into three divisions—Aerial Division; 
Vision Network System Division; and 
Instrument Division. 

The company has been appointed 
sole distributors in the British Isles for 
Grundig measuring instruments and 
these will be handled by the Instru- 
ment Division. Marketing will com- 
mence in the New Year. 


C.E.G.B. Approves Terminals 


Compression terminals and asso- 
ciated crimping tools manufactured by 
Hellermann, Ltd., have recently been 
given general approval by the Central 
Electricity Generating Board for use 
with interconnecting and_ cubicle 
wiring from 1/-036 to 7/-029 and 
equivalent conductor sizes in genera- 
tion, transmission and nuclear equip- 
ment. The tools embody a ratchet, 
ensuring full compression before they 
can be opened and an inspection 
feature to prevent an incorrect tool 
being used, and they can crimp both 
ring tongue terminals and S.B.A.C. 
ferrules. A heavy duty terminal with 
a reinforced neck has been designed 
and approved for use with 3/-035 and 
7/-029 conductors. Full details are 
available from the company at Crawley, 
Sussex. 


Burst Slug Detection Equipment 

The burst slug detection equipment 
for the new advanced gas-cooled 
reactor under construction at Wind- 
scale is to,be supplied to the United 
Kingdom Atomic Energy Authority by 
Plessey Nucleonics, Ltd. 

The system is based upon a square 
matrix arrangement of the fuel 
sampling pipes in that 16 “x” 
co-ordinate detectors and 16 “y” 
co-ordinate detectors are employed to 
give continuous monitoring of the 253 
fuel channels, with sequential gas 
sampling. Eight detector units are 
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accommodated in one pressure vessel, 
so that a total of four such assemblies 
is required for the complete installa- 
tion. Output signals from each detec- 
tor are processed by transistorised 
ratemeters, using printed circuits, and 
the data is displayed in the control 
room by means of four eight-point 
recorders of conventional design. 


N.F.E.A. and Restrictive Trade 
Practices 


The Registrar of Restrictive Trade 
Practices has decided to institute pro- 
ceedings in respect of the agreement 
between the members of the National 
Federated Electrical Association (a 
body allied to the Electrical Contrac- 
tors’ Association). The N.F.E.A. pro- 
poses to defend the agreement. 


Paper and Plastic Film Metallising 


Equipment for the vacuum metallis- 
ing of paper and plastic film for use 
in the electronics industry is produced 
by Vacuum Research (Cambridge), 
Ltd. Three plants, each capable of 
turning out nearly two and a half 
acres of metallised plastic film or 
paper per hour, have recently been 
exported to the United States, and a 
complete metallising plant has also 
been exported to Sweden. These 


large machines deposit aluminium on 


Vacuum Research metallising machine 


to a moving web 6o0in wide, travelling 
at sft per second. For the electronics 
industry a new technique has been 
evolved for the production of metal- 
lised film in narrow widths with a 
metal-free margin for use in capaci- 
tors. The master roll is metallised, 
margined, slit and re-reeled on to 
narrow spools in a single operation. 


Selfridges’ Christmas Decorations 

The 500 coloured lights on the 
twenty giant Christmas trees in the 
seasonal display in front of Selfridges’ 
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Christmas lighting decorations at Selfridges 


Oxford Street store, London, are fairy 
lights with a difference. Each shade 
measures nearly a foot in diameter. 
They are adaptations of one of the 


, Rotaflex light fittings used in homes 


throughout the country. To meet the 
demand for Rotaflex fittings for out- 
door lighting schemes, the company 
formed an Architectural and Display 
Lighting Division and this year the 
Division’s activities have included the 
Princes Street lighting for the Edin- 
burgh Festival and part of Blackpool’s 
illuminations. The fittings provided 
for the Selfridge display are L15 
lanterns made in Erinoid cellulose 
acetate. 


Welding Advisory Service 

To assist in the more rapid applica- 
tion of research results a Design 
Advisory Service has been formed by 
the British Welding Research Associa- 
tion to show how research work can be 
applied at all stages of a design, includ- 
ing the initial choice of material, size, 
type and position of welds to carry 
adequately the necessary loads, and 
the most suitable welding process. 
The service, which is supported by 
the Department of Scientific and 
Industrial Research, is available to 
members of the Association at a small 
charge to cover costs. New equip- 
ment will be installed at the Associa- 
tion’s laboratories at Abington Hall, 
near Cambridge, for the fatigue test- 
ing of prototypes, a mobile stress 
laboratory will shortly be commis- 
sioned and equipment will be acquired 
enabling the Association to make 
full-scale prototypes. The head of 
the new service is Mr. Tibor Hass. 


Navigational Centre Lighting 

A lighting system originally 
developed for aircraft control has been 
used in the radar control room at the 
Port of London Authority’s Naviga- 
tional Operation Centre at Gravesend. 
To read the radar screen traces, a 
reduced level of lighting is needed, 
while in the other sections of the room 
a high illumination level is required. 


The signals on the radar screens are 
orange-yellow in colour. By using 
special coloured filters over the screens 
the orange-yellow emissions are con- 
verted to amber, and “ white” light- 
ing is provided devoid of this particular 
amber colour, so that the cathode-ray 
tube luminance is complementary to 
the lighting. 

The lighting fittings have two 
fluorescent lamps incorporated—one 
of a red and the other of a blue colour, 
a combination having very little amber 
emission. To eliminate this incidental 
emission, the lamps are fitted respec- 
tively with ruby red and blue-green 
filters. The two lamp colours are 
mixed to illuminate the entire room, 
and the fittings are positioned to 
minimise reflection on the tube faces. 

When radar operational lighting is 
unnecessary, full white lighting can be 
employed. The red and blue tubes 
are connected to dimming equipment 
for light level control, and the white 
“ edge-lighting ” used for a large map 
of parts of the River Thames is also 
connected to its own dimmer control. 
Provision is made for the possible 
future use of ultra-violet effects so 
that colour signals can be added to 
the map region by fluorescence. The 
installation was designed by the Chief 
Engineer’s Department of the P.L.A. 
and Atlas Lighting, Ltd., and the con- 
tractors were Electrical Installations, 
Ltd. 


Opportunities for Graduates 


In the 1960 edition of the “ Direc- 
tory of Opportunities for Graduates ” 
published by the Cornmarket Press, 
Ltd., 1, Lower James Street, London, 
W.1, price 8s 6d, 275 organisations 
give details of the careers they offer 
to university graduates—an increase 
of 50 per cent on the first national 
edition published in 1957. A classified 
index summarises information about 
the size of the organisations and the 
areas in which employment is offered, 
and a series of articles cover such 
subjects as the changing pattern of 
graduate employment and working 








Some 20,000 copies are 
distributed free to all final year 
students at every university in the 


overseas. 


United Kingdom. The publishers 
have established a branch in Canada 
to perform the same service for 
students and industry in the Dominion, 
and the first Canadian Careers Direc- 
tory will shortly be published. 


B.E.A.M.A. Publicity Conference 

Papers 

The transactions of the B.E.A.M.A. 
Publicity Conference held in London 
in November have now been published 
in book form. Copies can be obtained 
from the British Electrical and Allied 
Manufacturer:’ Association, 36, 
Kingsway, London, W.C.2, price §s. 


Electric Cooking Booklet 


A new booklet, “Electric Cooking 
Today ” (price 2s), is being published 
by Good Housekeeping in association 
with the E.D.A. It contains ten auto- 
timed menus with sections for tea- 
time cookery and for the husband on 
his own, as well as ideas in Continental 
fare. It is profusely illustrated, with 
full directions for setting the timer. 


Switchgear for Kuwait 


J. G. Statter & Co., Ltd. (Lanca- 
shire Dynamo Group), have been 
awarded a further contract by the 
Government of Kuwait Electricity 
Department to a value of approxi- 
mately £175,000 for the supply of 
h.v. metalclad switchgear of 11 kV 
350 MVA rupturing capacity for its 
distribution system. 


Diesel-Electric Ice-Breakers 
for Finland 


Two propellers both fore and aft 
are fitted to the 4,415-ton Finnish 
diesel-electric ice-breaker Voima and 
her three sister ships. The four ships 
were built by Wartsila-Koncernen 
A/B and the main and auxiliary elec- 
trical equipment was manufactured by 
Oy Strémberg A/B using insulating 
materials supplied by the Micanite & 
Insulators Co., Ltd., of Walthamstow, 
London. Each vessel has four 


Micanite insulation is 

used in the electrical 

machinery of the ice- 
breaker ** Voima”’ 


2,560 kW propul- 
sion motors, each 
giving 3,500 h.p. 
at 120 r.p.m. for 
the stern propellers 
and 180 r.p.m. 
for the forward 
propellers. The 
motors are of the 
double rotor type 
and the stern pair 
weigh 64 tons, the 
forward pair being 
somewhat smaller. 

Sis direct 
coupled diesel- 
electric generators 
each supply 1,370 kW at 400 r.p.m. 
and the propeller motors, which are 
controlled directly from the bridge, 
are fed through a modified Ward- 
Leonard system. The diesel prime 
movers always rotate in the same 
direction and develop full power 
whatever the speed of the propeller 
motors, the torque of the propeller 
motors increasing as their speed 
decreases. The power output remains 
constant whether the vessel is operat- 
ing in pack-ice or in open water, and 
the proportion of driving power 
distributed between the aft and for- 
ward propellers can be varied accord- 
ing to the operating conditions. 


Timber Preservation Film 


A colour film dealing with the pro- 
tection of timber from fungal decay 
organisms, marine borers, insect grubs 
and termites by the use of “ Tanalith 
C” preservative has been made by 
Hickson’s Timber Impregnation Co., 
Ltd. Treated timber, impregnated 
with the preservative by a vacuum/ 
pressure technique, can be exposed to 
continuous or intermittent saturation 
or buried in soil, 
and this form of 
treatment offers 
the additional 
advantages of be- 
ing clean and non- 
oily, giving the 
timber a pleasant 
appearance. 

The film in- 
cludes mycology 4 
laboratory and ¢ 
field service > 
sequences, the aN 
latter including its 
use on Post Office 
telephone poles, 
street lighting 
poles in the U.S.A. 
and generating sta- 
tion cooling tower 
packing. The 
sequences in the 
laboratory show 
the preservative’s 
resistance to leach- 
ing — washing-out 
—and the carrying 
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out of a British Standard test. The 
16 mm film, “Timber Exposed,” 
which has a running time of 23 
minutes, is available on free loan from 
the company at Castleford, Yorkshire. 


Germans Visit Elga Products 


A delegation of technicians from the 
German Democratic Republic have 
recently visited the headquarters and 
research division of Elga Products, 
Lid., at Lane End, Bucks. The dele- 
gates spent the day in the development 
laboratories, choosing equipment for 
cleaning electronic devices. A sub- 
stantial order for transistor washing 
stations has since been placed, for 
delivery early next year. 


Trade and Technical Literature 

Competition 

Manufacturers and others interested 
are reminded that the last day for 
receiving entries for the manufac- 
turers’ trade and technical literature 
competition, 1960, is 31st December, 
1959. Entries should be addressed to 
the Director, Building Centre, 26, 
Store Street, London, W.C.1. 


Broadcast Units for Australia 


The first of two air-conditioned 
outside broadcast units supplied by 
E.M.I. Electronics, Ltd., to the 
Australian Broadcasting Commission 
left London docks recently for 
Adelaide. The vehicle, which will use 
three of the latest E.M.I. “Image 
Orthicon ” cameras, type 203, will pro- 
vide complete mobile studio facilities 
for the A.B.C.’s television outside 
broadcasts. 


Falk’s New Display Van 

Falk, Stadelmann & Co., Ltd., has 
introduced a new display van which 
will tour the North of England. It 
has been designed for the display of 
glass and fittings, the main feature 
being that every individual piece can 


The new display van of Falk, Stadelmann & Co., Ltd. 
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be removed and displayed over a light, 
which is supplied from a car battery, 
to enable the customer to see exactly 
what he is purchasing. 


Contract, Price Formule 


The British Electrical and Allied 
‘Manufacturers’ Association has issued 
the figures for its contract price adjust- 
ment formule. In each case the rate 
of pay for adult male labour at 18th 
December is deemed to be 196s. The 
“costs of materials” figures are: For 
electrical machinery and equipment 
the Board of Trade index figures 
published on 18th December are 180-3 
(1949=100) and 116-2 (1954=100); 
both figures are provisional. For 
turbo-generating and allied plant: 
Materials used in mechanical engineer- 
ing industries 188-7 (1949=100) and 
125-6 (1954=100); both figures are 
provisional. Blast furnaces and iron 
and steel melting and rolling (40 and 
41) 189-0 (1949=100) and other steel 
goods, excluding tubes (311 and 312), 
128-8 (1954=100); both figures are 
provisional. The price of ?in o/d 
18 s.w.g. brass condenser tubes (Meta! 
Bulletin, 18th December) is 50d/lb. 


New Brook Film 


The latest 16 mm colour film to be 
released by Brook Motors, Ltd., is 
called “Stop It Please” and runs for 
13 minutes. The film shows the wide 
range of control gear that is available 
to the electric motor user. The fact 
that the company makes not only the 
popular range of switchgear but also 
large special panels, designed to 
control a whole plant’s operations, is 
amply demonstrated and a feature is 
made of a portable asphalt making 
plant which is at work on Britain’s 
new motorways. The film is available 
on free loan and was made by the 
company’s own film unit, with the 
commentary spoken by Richard Baker. 


Russian Patent System 


Following his recent visit to the 
Soviet Union, Mr. Gordon Grant, 
Comptroller-General of Patents, has 
issued a statement outlining the Soviet 
Government’s methods of granting 
protection for inventions. Broadly, an 
inventor can seek either a patent 
which gives him a monopoly in his 
invention, which nobody may work 
without a licence from him, or an 
author’s certificate. Under the latter 
arrangement the inventor assigns his 
invention to the State which 
remunerates him according to the use 
made of his invention and the result- 
ing saving to the economy. 

The new law of April last, so far as 
it concerns patents, does not differ in 
its essentials from the laws of other 
countries. In the absence of con- 
tractual obligations, there is nothing 
to stop the copying of foreign inven- 
tions in the Soviet Union unless they 
are patented there. But the law pro- 
vides the means for the protection 
of foreign patents. In addition to 
novelty, however, inventions must 


F 


‘have actual or potential “ industrial 


utility,” a point which is decided by 
a competent Soviet organisation. 

After dealing in more detail with the 
nature of. the protection given, the 
Comptroller-General recommends that 
United Kingdom owners of inventions 
should give the Soviet system a fair 
trial. 

The arrangements for the protection 
of trade marks are said not to differ 
substantially from those in other 
countries. It was said that several 
hundred British trade marks had been 
registered in the Soviet Union. 


Educational 


A course of eleven lectures on “ Fast 
Excitation Systems for Modern Turbo- 
Alternators” will be held at the 
Borough Polytechnic, London, S.E.1, 
on Friday evenings, commencing on 
1sth January. Particulars are given 
in our advertisement pages today. 


Design Awards, 1960 

The Duke of Edinburgh presided at 
the final meeting of the selection panel 
for the Duke of Edinburgh’s Prize for 


* Elegant Design, 1960, at the Design 


Centre, London, on 17th December. 
The Council of Industrial Design has 
announced that the annual awards 
which, in the past, have been known 
as “ Designs of the Year Awards,” will 
from 1960 be known as “Design 
Centre Awards.” These go to a maxi- 
mum of twenty outstanding products 
exhibited in the Design Centre during 
the previous year. 


American Electronics Company’s 
English Plant 


Daystrom, Inc. (U.S.A.), makers of 
electronic products, have opened a 
new manufacturing plant at Gloucester. 
The English plant is the first to be 
opened overseas by the company. The 
firm, known as Daystrom, Ltd., has 
been operating in leased premises in 
Gloucester for the past year. The 
managing director is Mr. A. E. B. 
Perrigo. The new building, which 
houses plant and offices, covers 10,000 
sq ft and is designed for expansion to 
70,000 sq ft. 


Lighting Fittings for New Delhi 


The General Electric Co., Ltd., has 
supplied lighting fittings for the 
American section of the World Agri- 
cultural Fair, which opened in New 
Delhi on 11th December. The 
American section includes exhibition 
halls, demonstration areas, domed 
pavilions, pools and a theatre court, 
and the G.E.C. equipment is being 
used for general and special lighting 
of many features. More than 330 
floodlights are employed for high- 
lighting the domed pavilions, picking 
out a display of flags and illuminating 
zig-zag walls near the ornamental 
pools. General areas, office corridors, 
a terrain model and the conference 
room are lit by recessed ceiling fittings 
from the G.E.C. “Display” range, 
supplemented by fluorescent fittings 
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from the company’s “ Light-Pack” 
range, which was developed especially 
for overseas markets. The G.E.C. has 
also supplied Benjamin Electric area 
floodlights mounted on 2s5ft poles 
for general floodlighting and Benjamin 
standard industrial reflector fittings for 
the cattle yard and sheds. G.E.C. 
sound equipment provides public 
address facilities throughout the U.S. 
section, including the open air theatre. 


Prices of Materials 


In the accompanying table we give 
the basis prices of the more impor- 
tant materials used in the electrical 





COPPER, H.C. Electro! ton {253 os od 
Fire Refined 99-70% | ton £252 os od 
Fire Refined 99-50% | ton £251 os od 

COPPER Tubes ‘ lb 2s = 
Sheet ton £283 
H.C. wire and strip ton £306 se od 

LEAD, English ..| ton fs 5s od 


ALUMINIUM ingots’ ton se os od 


Foreign Ay --| ton £72 os od 
MERCURY .. .. | flask £71 10s od 
TIN, block ee. ton £787 os od 
ZINC, G.O.B. Foreign ton £93 I5s od 
BRASS Tubes — 

Gun) aa Ib 2s ofd 


Ib 2s gid 
PHOSPHORSRONZE 

Wire : lb 48 23d 
PLATINUM oz £28 10s od 
RUBBER, No. 1 R.S. s. 

spot . + ..| Ib 353d—35}d 











industry. The figures given are the 
selling prices and are those quoted on 
Monday last. 


Trade Announcements 


The London offices of H. A. Birch 
& Co., Ltd., are now at Herga Works, 
Wallingford Road, Uxbridge, Middx. 
(telephone: Uxbridge 5211). These 
premises are the new works of Herga 
Electric, Ltd. (formerly H. G. Poxon 
Engineering, Ltd.). 

The Electrical Remote Control Co., 
Ltd., informs us that it is introducing 
early next month, through its sub- 
sidiary company, Equipment & 
Services, Ltd., Bush House, Harlow, 
Essex, a quick delivery service for 
electrical timing and control equip- 
ment, either standard or built to 
individual requirements of customers. 


Joseph Lucas (Electrical), Ltd., has 
formed a semiconductor division in 
conjunction with its associated com- 
pany, G. & E. Bradley, Ltd. The 
existing range and all future develop- 
ments of silicon rectifiers manufac- 
tured by Lucas will in future be 
marketed by G. & E. Bradley, Ltd. 


John Brown & Co., Ltd., announces 
that, in order to facilitate administra- 
tion, the business of its special engi- 
neering and nuclear division will be 
transferred, v‘th effect from Ist 
January, to a new wholly-owned sub- 
sidiary company, John Brown 
(S.E.N.D.), Ltd., incorporated to carry 
on the division’s activities. 


Calendars and Diaries 


The picture of the River Bure at 
Horning, Norfolk, makes an attractive 
calendar received from Portaway 
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Earthing Equipment, Ltd. The 
monthly slips show the preceding and 
following months. The company has 
also sent us a handy desk calendar. 

Line Equipment, Ltd., has sent us 
a pocket diary bound in maroon 
leatherette which includes particulars 
of some of the company’s products. 
There are also a number of road maps 
of some of the principal cities and 
towns in Great Britain. 

The calendar of Permali, Ltd., is in 
the form of a wallcard showing the 
twelve months. On the back is a 
comparative table of the physical and 
mechanical properties of Permali. 

The wall calendar received from 
Evershed *& Vignoles, Ltd., shows 
three months on each sheet, each of 
which is surmounted by a reproduc- 
tion of an excellent water-colour. 

The monthly sheets of the calendar 


of Crofts (Engineers), Ltd., have 
illustrations of the company’s 
products. 


The Fraser & Chalmers Engineer- 


ing Works of the General Electric Co., 
Ltd., has sent us a calendar with large 
sheets, each of which shows three 
months and has a delightful reproduc- 
tion from a painting of scenes in this 
country and abroad. 

The calendar of Monsanto Chemi- 
cals, Ltd., has monthly sheets (show- 
ing three months on a sheet), each of 
which has a view of the company’s 
works in various parts of the country. 

“The Long Towline,” a sea picture, 
has been chosen: by the Liverpool 
Electric Cable Co., Ltd., for its 
calendar, which has monthly slips. 

The calendar of the London Electric 
Wire Co. & Smiths, Ltd. and 
Frederick Smith & Co. has a picture 
of the B.O.A.C. Comet 4 (in which 
“Lewcos ” wires have been used) in 
flight. 

The pocket diary received from 
Allied Ironfounders, Ltd., includes a 
list of its subsidiary companies, with 
addresses and telephone numbers. 
There are also a number of sectional 
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maps of the British Isles and maps 
showing the principal thoroughfares 
in the Central London area. The 
diary is bound in dark green 
leatherette. 

A wall calendar with bold daily slips 
mounted on a stout board has been 
received from Lindsay & Williams, 
Ltd. The board is in black with the 
company’s trade mark “ Megohmoid ” 
printed in white. 

Wandleside Cable Works, Ltd., has 
sent us a pocket diary in a red binding 
which contains a number of useful 
tables of technical data. 

A prism shaped desk calendar, 
showing four months on each side, 
has been received from the Cape 
Asbestos Co., Ltd. 

A picture of historic Haddon Hall 
has been chosen by the D. P. Battery 
Co., Ltd., for its calendar which has 
monthly slips. 

Tube Investments, Ltd., has sent 
us a neat pocket diary bound in navy 
blue soft leather. 


New G.E.C. Leeds Premises 





THE Leeds branch of the General Electric Co., Ltd., has 
moved into its new building in Gelderd Road, about one 
mile from the city centre. Officially opened by Mr. D. 
Bellamy, C.B.E., D.L., chairman of the Yorkshire Electricity 
Board, on 16th December, the new building replaces the old 
premises in Wellington Street. The three-storey main block 
of the new building is used for offices and houses the show- 
rooms, while a single-storey stores building providing an 
area of 20,000 sq ft has been built behind the main block. 
Wimpeys acted as main contractors and the whole building 
was completed well ahead of schedule. 

One of the features of the new premises is the provision 



















of ample parking space for cars and the excellent loading 
and unloading facilities. There are four loading bays and 
all work is done under cover. Hardwood flooring is used 
throughout the offices and in the showroom, while thermo- 
plastic tiles are used on the floors in the corridors and main 
entrance hall. The two large showroom windows enable 
passers-by to see right into the display in the showroom 
itself. 

The G.EC. first opened a branch in Leeds in 1911. In 
1952 extensive modifications and additions to the branch 
were almost completed when a disastrous fire gutted the 
building leaving only the shell of the original premises. 
But by 1954 the building had been completely reconstructed 
to accommodate new offices, stores and showrooms. It soon 
became apparent that the accommodation in Wellington 
Street would have to be expanded and it was decided to 
build a completely new branch. As building space in the 
centre of Leeds was not readily available it was decided to 
move to Gelderd Road, which is the main Leeds-Hudders- 
field road. The move also made it possible to provide the 
branch with room for further expansion. When the branch 
opened in 1911 it had a staff of twelve; now the number 
has grown to nearly roo. Mr. F. Smith, the manager, 
has been with the company for some forty years and has 
been manager of the branch for nine years. 


The new Leeds premises of the G.E.C. showing a general view, 
the entrance to the showrooms and part of the stores area 
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Hayden Bridge, Hexham, crossed by 
20 kV overhead lines, the Board stated 
that if the planning authority’s decision 


was upheld it could lead to the 
sterilisation of the land. Mr. W. S. 
Butler, deputy county planning officer 
for Northumberland, said that the 
planning authority did not think elec- 
trical installations were harmless, and 
its policy was that high-voltage lines 
should not cross houses and gardens. 

Mr. J. R. Johnson, for the Board, 
contended that the question of safety 
was a matter which should be left to 
the Minister of Power, who had 
experts to give advice. Mr. H. 
Esther, the Board’s chief engineer, 
said that with proper precautions 
there would be no danger. The roft 
clearance precluded the possibility of 
a flash-over, and in the remote 
possibility of the cable snapping it 
would almost instantaneously be made 
“ dead ” by automatic devices. 


OVERSEAS 


Colonial Minister Visits 
Owen Falls 


The Secretary of State for the 
Colonies, Mr. Iain Macleod, visited 
the Owen Falls hydro-electric scheme 
on the Nile at Jinja on 13th Decem- 
ber. Accompanied by Mr. W. D. D. 
Fenton, chairman of the Uganda Elec- 
tricity Board, and the Governor of 
Uganda, Sir Frederick Crawford, Mr. 
Macleod made a short tour of the 
station, including a visit to Queen’s 
Point, overlooking the sluices. Later 
he had a discussion on the Board’s 
current problems and _ afterwards 
lunched with members and officials of 
the Board and a number of repre- 
sentatives of the Eastern Province of 
Uganda. 


Atomic Power in Canada 


Atomic Energy of Canada, Ltd., 
announces that construction of the 
first Canadian nuclear generating 
station has reached the half-way mark. 
Structural work on the main building 
near Chalk River, Ontario, is practi- 
cally complete and installation of 


Harker switching sta- 
tion, near Carlisle, is 
one of the largest 
switching stations of 
the C.E.G.B. in North- 
West England and is 
at present the only link 
on the supergrid be- 
tween England and 
Scotland. Nine English 
Electric 275 kV, 7,500 
MVA air-blast circuit- 
breakers contro! the 
supply of power to 
Clyde’s Mill, near Glas- 
gow, Stella West, near 
Newcastle - on - Tyne, 
and Penwortham, near 
Preston 


equipment is about to begin. The 
$32 million project is scheduled to 
begin supplying power by mid-1961. 
The reactor will use natural uranium 
as a fuel and heavy water as a coolant 
and moderator. It will be contained 
in a concrete vault nearly soft below 
ground. 

A joint project of Atomic Energy of 
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Canada, Ltd., the Canadian General 
Electric Co., Ltd., and the Ontario 
Hydro-Electric Power Commission, 
NPD is intended to provide experi- 
ence in design, construction and 
operation of a nuclear power station 
and to train personnel. It will also be 
a pilot plant for the full-scale nuclear 
plant which will come into operation 
near Kincardine on Lake Huron by 
late 1964 or early 1965. 


Uranium Extraction in South 

Africa 

Speaking at a meeting of the 
Johannesburg Consolidated Invest- 
ment Co., Mr. D. A. B. Watson, 
deputy chairman, said that the total 
profit earned by the gold mining 
industry from uranium operations in 
1958-59, before providing for uranium 
loan interest and repayment, was £29-4 
million. Of this, £22-3 million was 
attributable to by-product producers, 
who had only treatment costs to cover. 
The importance of uranium produc- 
tion in the gold industry, Mr. Watson 
said, might be judged by comparing 
the figure of £29-4 million with the 
total working profit of £76-6 million 
earned from gold production by 
primary producers of gold. 





The Central Electricity Generating 
Board has placed contracts during the 
past two months for power stations, 
transmission lines and transforming 
stations amounting in the aggregate to 
over £13 million. They include the 
following:— 


Leatherhead Research Laboratory: 
Main foundations and superstructure. 
—Humphreys, Ltd. 

Little Barford “B” power station: 
Completion of civil engineering and 
building works.—Mitchell Construc- 
tion Co., Ltd. 

Northfleet: Low voltage auxiliary 
motor control gear and switchfuse 
gear for Nos. 4, 5 and 6 sets.—Brook- 
hirst Igranic, Ltd. 

Bankside “B”: Circulating water 
pipework and valves.—Aiton & Co., 
Ltd. Structural steelwork.—Dorman 
Long (Bridge & Engineering), Ltd. 

Dungeness nuclear power station: 
Local access road improvements.— 
Kent County Council. 

Plymouth “B”: Fire protection 
equipment.—Mather & Platt, Ltd. 

Richborough: Ash and dust handling 
plant.—Babcock & Wilcox, Ltd. 

West Thurrock: Two 300 MW 
reheat boilers—Babcock & Wilcox, 
Ltd. 210 MVA, 275 kV generator 
transformer.—C. A. Parsons & Co., 
Ltd. River works.—Holloway Bros. 
(London), Ltd. 

Rugeley: High pressure valves for 
No. § unit.—Babcock & Wilcox, Ltd. 
Lighting and heating installation for 
main plant buildings.—F. H. Wheeler 
& Co., Ltd. 

Aberthaw: Steel frame for boiler 
house and floors in auxiliaries bay and 


CLE.G.B. Contracts 


turbine house.—South Durham Steel 
& Iron Co., Ltd. 

Willington “B”: High pressure 
pipework and valves.—Stewarts & 
Lloyds, Ltd. 

_ Blyth “ B”: Low pressure valves for 
circulating water outlet culvert inter- 
connecting chamber.—Glenfield & 
Kennedy, Ltd. 3-3 kV switchgear and 
accessories.—A. Reyrolle & Co., Ltd. 
Low pressure circulating water valves. 
—Guest & Chrimes, Ltd. 

High Marnham: 66 kV auxiliary 
switchgear.—Ferguson Pailin, Ltd. 

Skelton Grange “B”: Automatic 
fire fighting and alarm installation. — 
Mather & Platt, Ltd. 

Padiham “B”: 415 V_ auxiliary 
<r —Contactor Switchgear, 

td. 

Thorpe Marsh: Two 310 MVA, 
275 kV_ generator transformers.— 
English Electric Co., Ltd. 

Staygate substation: One 60 MVA 
132/33 kV transformer.—English Elec- 
tric Co., Ltd 

Fleet-Alton/Portsmouth (extension): 
275 kV double-circuit overhead line.— 
Balfour Beatty & Co., Ltd. 

_ Stafford-Rugeley: 275 kV double- 
circuit line.—Riley & Neate, Ltd. 

Marchwood,  Lynes Common, 
Fawley North and Fawley South sub- 
—_ bs 4 = ae and multi-core 
cables.—W. T. Henley’s Telegraph 
Works Co., Ltd. F — 

Lydd substation: Civil engineering 
works.—Richard Costain, Ltd. 

Norton substation: Civil engineering 
works.—George Wimpey & Co. 

Feckenham substation: Site works. 
—Turriff Construction Cpn., Ltd. 











959 


eral 
ario 
ion, 
eri- 
and 
tion 
» be 
lear 
tion 

by 


est- 
son, 
otal 
1ing 
; in 
ium 
29°4 
was 
ers, 
ver. 
luc- 
ison 
ring 


lion 
by 


steel 


sure 
s for 
\ter- 
and 
Ltd. 
lves. 
liary 


latic 
n.— 


liary 
scar, 


iVA, 
‘S.— 


AVA 
tlec- 


ion): 
1e.— 


ible- 
non, 
sub- 
core 
raph 
ring 
ring 


orks. 





ELECTRICAL REVIEW 25 DECEMBER 1959 


943 








At the annual general meeting of 
the B.E.A.M.A. Domestic Electric 
Cooker Section held on roth Decem- 
ber Mr. A. S. Oldhams, A.M.I.E.E., 
director and product sales manager of 
the Electrical Division of Radiation, 
Ltd., was elected chairman for the 
forthcoming year. Mr. W. H. Rigg, 
managing director of the Revo Electric 
Co., Ltd., was elected vice-chairman. 

At the meeting of the B.E.A.M.A. 
Domestic Electric Water Heater 
Section held on 15th December Mr. 
K. R. Taylor, director of Santon, Ltd., 
was re-elected chairman for the forth- 
coming year and Mr. R. E. McInnes, 
director of Aidas Electric; Ltd., was 
elected vice-chairman. 


Mr. R. C. Parry has joined Mullard, 
Ltd., to take over the duties of Govern- 


ment liaison - 


officer, covering 
valves, tubes, 
s e miconductors 
and components. 
His chief respon- 
sibility will be 
technical liaison 
with Government 
Departments and 
research estab- 
lishments, and 
particularly with 
regard to their 
requirements for 
new electronic devices. Mr. Parry 
was previously with Marconi’s Wire- 
less Telegraph Co., Ltd., where he led 
a section engaged in the design of 
naval radar equipment, and before 
that he served for a number of years 
in the Royal Navy. He will be 
administratively responsible to Mr. H. 
Malleson, head of the Government 
and Industrial Valve Division. 


Mr. L. H. Broadbent, who for the 
past thirty-two years has been in 
charge of publicity for W. & T. Avery, 
Ltd., is giving up his position as 
publicity manager at the end of this 





Mr. R. C. Parry 


News of Men 


year. He will remain with the com- 
pany in a consultative capacity until 
his retirement next April. He is 
succeeded by Mr. A. K. Taylor, lately 
advertising manager of McMichael 
Radio, Ltd. 


Mr. E. H. Werninck, Associate 
I.E.E., who writes in this issue on 
“Miniature Motors” (page 913), 
received his tech- 
nical education 
at the Northamp- 
ton Polytechnic 
and shortly after 
entering industry 
he specialised in 
motor design and 
in particular f.h.p. 
motors. He was 
employed by 
Black & Decker, 
Ltd., and Vactric, 
Ltd., where he 
had the oppor- 
tunity to study special types such as 
portable tool and domestic appliance 
motors, and later became associated 
with the problems of design and 
manufacture of special purpose motors 
while working for the Plessey Co., 
Ltd. In 1952 Mr. Werninck joined 
Evershed & Vignoles, Ltd. as a 
designer, concentrating mainly on 
servo-motors, and some two years ago 
took charge of application engineering 
on servo-motors and servo-systems in 
general. 





Mr. E. H. Werninck 


Mr. P. Snowden, manager of 
Thomas Industrial Automation, Ltd., 
has been appointed to the board of 
the company and will control the 
production side of the business. 


Mr. A. I. Baker, C.B.E., J.P., M.A., 
M.I.Mech.E., has been elected presi- 
dent of the British Engineers’ Associa- 
tion. Mr. Baker is chairman of Baker 
Perkins, Ltd. The retiring presi- 
dent, Sir Edward Thompson, J.P., 
chairman and joint managing director 


and Women of the Industry 


of John Thompson, Ltd., has been 
elected hon. treasurer. 


On the retirement of Mr. A. W. A. 
Dick-Cleland from the position of 
chairman of the Manchester and 
District Branch Committee of the Elec- 
trical Industries Benevolent Associa- 
tion, Mr. W. H. Smith, of W. H. Smith 
& Co. (Electrical Engineers), Ltd., has 
been elected to succeed him. Mr. 
G. H. J. Sansom, of the General 
Electric Co., Ltd., succeeds Mr. S. 
Tillotson as chairman of the Associa- 
tion’s Tees-Side Branch Committee. 


Sir Owen Wansbrough - Jones, 
K.B.E., C.B., has been appointed a 
director of the British Oxygen ‘o., 
Ltd. 


Mr. A. Noel Morrow, advertising 
manager of Ronson Products, Ltd., is 
leaving the company in January to 
join Hoover, Ltd., as sales promotion 
manager. 


Mr. Charles Jaeger, Dr. és Sc.Tech., 
the author of the article on “The 
Future of Pumped Storage” (page 
918), was born in 
Switzerland and | 
educated at the 
Ecole Polytechnic 
Fédérale, Zurich. 
He completed his 
doctor’s thesis in 
1933 and in 1943 
became  pro- 
fesseur agrégé. 
From 1929 to 
1946 he acted as 
scientific adviser 
to the Hydraulic 
Research Labora- 
tory, Zurich, and since then he has 
been consulting engineer to the English 
Electric Co., Ltd., and also a special 
lecturer on engineering fluid mechanics 
and hydro-power structures at the 
Imperial College, London University. 
He has written numerous papers and 
books on hydraulic and allied subjects. 





Dr. Charles Jaeger 


Photographs taken at the 2! st anniversary dinner of the Association of Short-Circuit Testing Authorities reported in last week’s issue. Left 
to right: Mr. G. S. C. Lucas being greeted by Col. B. H. Leeson (chairman) and Mr. J. R. Wilkinson (deputy chairman), Sir Willis Jackson, 
President |.E.E., Professor J. C. van Staveren (managing director of K.E.M.A., Holland) and Mr. C. R. King (chairman, Electricity Council) 
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The Midlands Electricity Board 
announces changes in the manage- 
ment of three of the five Districts 
included in its Birmingham Sub-Area. 
Mr. H. Watson is retiring from the 
position of manager of the Sutton 
Coldfield and N.E. Birmingham 
District at the end of the year and is 
to be succeeded by Mr. D. J. Smith, 
T.D., M.1.E.E., at present manager of 
the Birmingham S.E. District. In 
February Mr. J. H. Patterson, 
M.1.E.E., manager of the Birmingham 
S.W. District, is retiring; he is to be 
succeeded by Mr. R. H. Rockcliffe, 
A.M.I1.E.E., at present deputy to the 
Birmingham sub-area engineer, Mr. 
A. C. MacQueen, M.I.E.E. 


Mr. J. B. Price, B.Sc., author of the 
article on “Interleaved Transformer 
Windings ” which is published in this 
issue (page 927), 
was educated at 
Queen Mary’s 
Grammar School, 
Walsall, and then 
studied at Bir- 
mingham  Uni- 
versity, graduat- 
ing in physics 
(hons.) in 19§2. 
Since then he 
has been em- 
ployed as a 
design engineer 
in the Trans- 
former Department of the English 
Electric Co., Ltd., and in particular, 
over the past five years, has been 
concerned with transformers of the 
largest sizes and highest voltages. 


Mr. V. G. P. Weake is taking up the 
appointment as chairman of the newly 
formed Derritron group of electronic 
companies. He is relinquishing his 
directorships of Pamphonic Repro- 
ducers, Ltd., W. Bryan Savage, Ltd., 
and Pye Marine, Ltd., as from the 
end of this year to take up his new 
appointment. Mr. Weake is also a 
director of Eastern Nigeria Broad- 
casting, Ltd., and chairman of Audio 
Fairs, Ltd. 


Mr. George B. Cooke and Mr. J. S. 
Morton have been appointed to the 
board of Efco, Ltd. 


The electrical industry had a reputa- 
tion second to none for looking after 
the welfare of its employees, declared 
Sir Leslie Gamage, chairman of the 
General Electric Co., Ltd., and presi- 
dent of the Electrical Industries 
Benevolent Association, in Birming- 
ham on 17th December. Sir Leslie, 
who was speaking at a luncheon of the 
Birmingham Branch of the E.I.B.A., 
pointed out that the industry was the 
first to introduce pension schemes and 
had set an example to all industry. 
Speaking of the “ Welfare State,” he 
said that although state aid was 
welcome, it was impersonal and he 
maintained that it was “our job, as 





Mr. J. B. Price 


private citizens and as members of an 
industry, to put the soul into it.” He 
said that he was sure that the appeal 
being launched by the Birmingham 


Branch would receive enthusiastic 
support and hoped that Birmingham 
would give a lead to the whole country. 
He recalled that in 1958 the Branch 
was the largest contributor to E.I.B.A. 
funds, and wished it every success in 
its drive for a big increase in contribu- 
tions. 


Mr. Alfred Robens, M.P., has agreed 
to act as consultant on labour relations 
to Atomic Power Constructions, Ltd., 
the contractors for the nuclear power 
station at Trawsfynydd, North Wales. 
He takes up his new post on Ist 
January and will advise the company 
on ways and means of dealing 
quickly and effectively with industrial 
problems as and when they arise. 


Mr. G. P. Davidson has been 
appointed managing director of Head 
Wrightson Processes, Ltd., with effect 
from 1st February next. The board 
has retained the services of Dr. R. C. 
Fisher who will act as adviser on 
nuclear research reactors and other 
nuclear projects. 


Mr. T. P. Everett has resigned from 
the boards of Richardsons, Westgarth 
& Co., Ltd., Richardsons, Westgarth 
(Hartlepooi), Ltd., and Richardsons, 
Westgarth Atomic, Ltd. 


Mr. G. M. Wells, sales director, has 
been appointed assistant managing 
director of Hopkinsons, Ltd. Mr. J. A. 
Fuller has been appointed chief engi- 
neer in succession to Mr. G. Sewell 
(director), who retired on 22nd 
December. 


The Eastern Electricity Board has 
appointed Mr. A. FE. Adamson, 
Associate I.E.E., at present com- 
mercial engineer of the Wood Green 
District, to be senior assistant com- 
mercial engineer at the Suffolk Sub- 
Area headquarters in succession to 
Mr. H. B. Rendle, who is now manager 
of the Bury St. Edmunds District. 


The Association of Supervising 
Electrical Engineers held a Christmas 
gala and ladies’ evening on Friday last 
at the Connaught Rooms, London. Sir 
Josiah Eccles (president) was unable 
to attend and Sir Harold Bishop (past- 
president) deputised for him, and with 
Lady Bishop, received the guests. 
The toast to the ladies was proposed 
by Mr. C. G. Aldridge (chairman), 
and Viscountess Lewisham responded. 
The evening’s entertainment included 
carols by the augmented Court 
Singers, and Eric Ross and his 
“ Dazzle ” cabaret. 


Mr. W. G. Hiscock, B.Sc., Ph.D., 
F.R.I.C., F.B.I.M., has been appointed 
chairman of the Lead Development 
Association for 1960. 


At a ceremony in the Ekco Club- 
house on 16th December sixteen 
employees of E. K. Cole, Ltd., received 
gold watches from Mr. E. K. Cole, 
C.B.E., chairman and managing direc- 
tor, to mark the completion of twenty- 
five years’ service with the company. 
They bring the total number of 
recipients of long-service awards to 
over 180, 
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Dr. T. E. Allibone (left) receiving a presenta- 
tion from Lord Chandos 


Lord Chandos, chairman of 
Associated Electrical Industries, Ltd., 
held a ceremony in his office on 18th 
December to honour Dr. “ 
Allibone, director of the company’s 
research laboratory at Aldermaston 
Court, near Reading. Dr. Allibone 
has completed thirty-five years with 
the A.E.I., and Lord Chandos, after 
paying a tribute to his great service, 
handed him a 35 mm slide projector. 
Dr. Allibone is giving the Christmas 
lectures at the Royal Institution. 


OBITUARY 


Mr. Wilfred Brian, chief designer of 
Brook Motors, Ltd., died on 17th 
December at the age of fifty-six. He 
had had forty-two years’ service with 
the company. Mr. Brian was a past- 
president of the Huddersfield Engi- 
neering Society, a member of the 
Institute of Plastics and a member of 
the British Standards Committee 
covering rotating electrical machinery. 





Circuit-Breaker Testing 


Nine years ago the Association of 
Short-Circuit Testing Authorities 
(A.S.T.A.) issued its rules for the 
short-circuit testing of circuit-breakers 
in combination with back-up fuses as. 
a means of unifying such tests. Since 
1950, however, there has been an 
increase in the variety of switching 
equipments which operate in series 
with fuses or fuse links. In these 
equipments the circuit-breaker or 
switch operates up to a prescribed 
limit of over-current, above which the 
fuse or fuse link takes over the full 
breaking capacity of the equipment. 

In view of this increase and coupled 
with the experience gained in the 
short-circuit testing of this type of 
equipment, A.S.T.A. Publication No. 9 
has ‘been revised, and has now been 
published 4s A.S.T.A. No. 22. This 
document also takes into considera- 
tion high-voltage automatic fuse 
switches, the tests for which were laid 
down in Supplement No. 1 to A.S.T.A. 
No. 8, thereby rendering the supple- 
ment redundant. Copies of the new 
publication are available at 10s 6d 
each from A.S.T.A. at 36, Kingsway, 
Lonon, W.C.2. 
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Financial Section 


STOCKS and 
SHARES 


LEADING shares in the industrial 
markets of the Stock Exchange have 
recorded, on the average, a net 
improvement of the order of 40 per 
cent since the beginning of 1959, 
which will surely go down, therefore, 
as one of the most successful in the 
memory of many investors. It may be 
recalled, further, that it opened at the 
top of a rise which had added almost 
30 per cent to share values in the 
preceding twelve months. For three- 
quarters of the year now ending the 
Election uncertainty was overhanging 
the Stock Exchange, but this failed to 
repress at all effectively a rising trend 
of business optimism encouraged by 
the Budget reliefs and by evidence on 
all sides of good reactions to the end- 
ing of the credit squeeze. For a, 
month or so after polling day the 
market developed strength and activity 
on a quite unprecedented scale. 
Within the general movement, a 
noticeable feature for most of the year 
was the tendency for investments in 
the field of consumer goods to outstrip 
those concerned with the capital 
industries. This comes out clearly in 
the following tables of price com- 
parisons in various categories of the 
electrical industry. 


Electrical Engineering 

Shares of the major electrical engi- 
neering groups moved during the year 
in correspondence with the slower rate 
of expansion in the capital equipment 








Price 1959 
Compan - 
nad Jan. Dec. Change! 
A.E.l. ... as -- | S716 59/6 +2/ 
John Thompson -. | 24/6 22/ —2/6 
G.E.C. ia os | OO- 43/ +4/- 
Simon-Carves woe | 30/3 34/- +2/9 
English Electric «. | 9/4) | 46/6 +7/6 
Babcock & Wilcox ... | 50/6 45/- — 5/6 
C. A. Parsons oe | S5/- 55/- — 
A. Reyrolle ... oe | 94/6 94/6 -— 
Head Wrightson ... | 16/%c) 26/6 +9/9 
Clarke Chapman... | 62/- 55/6 —6/6 
Crompton Parkinson 13/9 17/6 +3/9 
Richardsons Westgarth 14/3 13/6 —9d 
int. Combustion | 30/9 40/- +9/3 














Note: (c) Adjusted for scrip issue. 


sides of industry as compared with 
the fast growth of business in con- 
sumer goods. Prices, however, 
improved in almost all cases, and 
Crompton Parkinson were helped by 
an increase in the dividend. Shares 
of the heavy engineering companies 
associated with the principal nuclear 
power groups were affected by 
evidence of low profitability in that 
sphere, and the declaration of 
reduced interim dividends by Babcock 
& Wilcox and John Thompson. Head 
Wrightson, however, again performed 
very well on the strength of the eighth 
successive increase in the dividend 


and a subsequent scrip issue, and the 
trend improved markedly in the last 
few weeks of the year. 


Domestic and Other Equipment 


Most of the year’s best performances 
have come from those sections of the 
market concerned with the production 
or sale of goods for the consumer, 
including many kinds of electrical 
domestic equipment. Few shares in 
any market equalled the feat of Berry’s 
Electric Magicoal in more than 
quadrupling their value within twelve 
months, but Bulpitts and Ever Ready 
achieved appreciations of around 80 
and 90 per cent respectively and 
Morphy-Richards of over 60 per cent. 
Hoover, which had risen by 75 per 
cent in the previous year, added a 
further 65 per cent this time. There 
were exceptionally big rises also in 
Lucas, S. Smith and other shares of 
the companies which supply acces- 
sories to the booming motor-car 
industry, while there was good support 
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shares were Plessey and Ward & 
Goldstone, which added around 80 
and 55 per cent respectively to their 
value, and late in the year Crabtree 
Electrical rose.very sharply after the 
appearance of the annual report. 


Cables and Telephones 


The cable manufacturing section of 
the electrical market had a relatively 
disappointing year, investment being 











Price 1959 
Company ae Wr 
Jan. Dec. Change 

Berry's Electric eee 7/6(c) | 32/3 +24/9 
Bulpices ais --- | 10/9 19/6 + 8/9 
Chloride Electrical ... | 47/-(c) | 65/6 + 8/6 

le, EK. ... es | 20/-(r) | 27/ + 7] 
Geom “A” ... .. | 37/-4e) | 47/6 + 10/6 
€.M.i. ... ia «» | 57/6(r) | 80/6 +23/- 
Elliott-Automation ... _ 18/3(r) | 26/3 + 8/ 
Ever Ready ... ... | 13/6(c) | 26/ + 12/6 
Hoover oe -. | 58/6 96/6 +38/ 
Lucas ... aa 44/9 70/- +25/3 
Morphy-Richards 20/ 33/ + 13/ 
Pye... ae se | 13/9(r)(c)) 18/9 + S/ 
S. Smith ; eos | 12f- ! + 6/6 
Vactric pet see | 29/%(c) | 43/ +13/9 











Note: (c) Adjusted for scrip issue. 
(r) Price later affected by “ rights " issue. 


for E.M.I. and other shares in the 
general fields of electronics. Almost 
every company in the accompanying 
table increased its rate of dividend, 
and several scrip issues were distri- 
buted. 


Equipment and Manufacturing 


In the general fields of electrical 
engineering, the experience of investors 
was fully up to the average for the 
industrial market, and in some cases 
appreciably more favourable. Divi- 
dend increases and scrip issues were 
plentiful, and many company reports 
gave a good account of business 
prospects despite the persistence of 
strong competition and tight profit 
margins. Two of the most popular 





Price 1959 
Company - - 
Jan. Dec. Change 

Bowthorpe ... we 7/6(c) | 10/- + 2/6 
Brook Motors -- | 47/6 56/3 + 8/9 
Crabtree Electrical ... | 31/- 54/- +23/- 
Dewhurst... wt ae 8/6 +3d 
Elec. Construction ... | 30/- 35/- + 5/- 
Hackbridge & H. ... | 10/6(c) 13/9 + 3/3 
Lancs. Dynamo ode To 46/- +12/3 
Laurence Scott 14/6{c)  18/- + 3/6 

lessey eee | 24/HeMr ) 43/9 +19/6 
Switchgear&C. ... | 10/6 is/9 + 5/3 

ard & Goldstone ... 36/6 56/6 +20/- 
West (Alien) «<a | oa 14/3 +9d 
Westinghouse «-» | 46/3 55/6 + 9/3 











Note: (c) Adjusted for scrip issue. 
(r) Price later affected by “ rights " issue. 


Price 1959 
Company 
Jan. Dec. Change 
Aberdare Holdings ... 15/9 17/6 +19 
Aerialite neal ao / /6 +3d 
Automatic Telephone 19/-(c) | 21/9 +2/9 
B.1.C.C. ous «-» | 51/6 57/ +5/6 
Dictograp® ... we 7/6 1/9 +4/3 
Ericsson we «+ | 26/9 25/6 ~i/3 
Hackbridge Holdings 15/3 16/3 +I/- 
J. & P. mae eo | 18/9 5/3 
Pyrotenax ... as) ae 45/ +7/3 
Telephone Mfg. sia 5/- 6/6 +1/6 








deterred by the evidence of excess 
capacity in the industry and of fierce 
competition after the termination of 
trade agreements in May. Late in the 
year the market was steadied by the 
B.I.C.C. interim report, followed by 
decisions to raise prices of certain 
cables. The absorption of London 
Electric Wire and Telegraph Con- 
struction & Maintenance into the 
B.I.C.C. group further reduced the 
range of shares available in this field. 
B.I.C.C. shares showed finally a use- 
ful improvement over the year, and 
the rise in Pyrotenax was notable. 
Telephone shares tended to be 
neglected. 


British Electricity Stocks 


For most of the year the gilt-edged 
market showed only the paiest reflec- 
tion of the blaze in the industrial 
sections. Towards the end, the con- 
traction of yields on leading industrials 
attracted attention to the much higher 
returns offered by Government 
securities, but a consequent recovery 
movement was checked by fresh 
discussion on the possibility of a 
higher Bank Rate. Finally, prices 
showed only a limited improvement 
in comparison with those ruling twelve 
months earlier. Of the principal 
British Electricity issues, the two 3 
per cent stocks were each about two 
points to the good, and there was a 
fractionally larger improvement in the 
34, 44 and 4} per cent issues. 


Industrial Yields 


During the course of the year the 
average yield from industrial ordinary 
shares fell, for the first time on record, 
below the yield on Government stocks 
as represented by 2} per cent Consols. 
In considering yields available in 
the electrical market, the distinction 
between the popularity of heavy and 
light engineering shares is still 
apparent; many in the latter category 
are offering only about 3 per cent, and 
some not much more than 2 per cent, 
on the basis of present dividends, 
while in the heavier sections returns 
of 4 to § per cent or more still appear 
fairly plentifully. 








Burco Dean, Ltd., report that after 
providing £201,208 for taxation, the 
group net profit for the year ended 
30th September last amounted to 
£279,325, as compared with £193,311 
for the preceding year. General 
reserve receives £190,000 and it is 
proposed to pay a final dividend of 12 
per cent (against 11 per cent), making 
18 per cent (16 per cent) for the year. 

In a circular letter, the board states 
that in recommending the final divi- 
dend, it has been influenced by the 
latest position showing current profits 
running at a much lower rate than at 
this time last year and less than the 
1958-59 annual rate. During 1959 
there has been a contraction in sales 
of gas heated, hand operated home 
laundry appliances which seems likely 
to be permanent. There has also been 
a reduction in the sales of electric 
washboilers compared with last year. 
Whereas the group supplies about 70 
per cent of the market for washboilers, 
at present it is only on the fringe of 
the vast washing machine market 
where competition is already keen. 

The board is concentrating efforts 
on modern labour-saving aids in the 
kitchen, incorporating devices for auto- 
matic operation. The sales staff in 
the United Kingdom is being enlarged. 
The directors report that while sales 
will increase, profit margins will be 
small at first. 


Firth Cleveland Group Acquisition. 
—The Firth Cleveland Group, Ltd., 
has purchased Broadmead, Ltd., as 
from 4th January next. Broadmead, 
Ltd., consists of approximately 300 
retail branches throughout England, 
Scotland and Wales dealing in radio, 
television, electrical and domestic 
appliances. Mr. J. James, chairman 
of Broadmead, Ltd., joins the board of 
Firth Cleveland, Ltd. The purchase 
price for Broadmead, Ltd., was 
£5,800,000, of which half is payable in 
cash and the balance by the allotment 
of 2,416,667 4s ordinary shares in 
Firth Cleveland, Ltd. 


R. A. Lister & Co., Ltd., report 
that after providing £595,880 for taxa- 
tion, the group net profit attributable 
to the company for the year to 30th 
September last is £587,309, as com- 
pared with £487,512 for 1957-58. 
Following the doubling of the interim 
dividend to § per cent, it is proposed 
to pay a final dividend of 9 per cent 
(against 10 per cent), making 14 per 
cent (124 per cent) for the year. 


Radio Rentals, Ltd., reports a group 
profit for the year ended 31st August 
last of £2,968,104, as compared with 
£2,307,713 for the preceding year. 
Taxation charged amounts to £851,279, 
and the net balance is £1,098,616 
(against £824,940). It is proposed to 
pay a final dividend of 15 per cent, 
making 22} per cent for the year 
(against an equivalent of 20 per cent 
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after allowing for a scrip issue). It is 
also proposed to capitalise £1,400,000 
of share premium account in a one- 
for-two scrip issue. 


Dimplex, Ltd.—The offer for sale 
of 300,000 ordinary shares of 5s each, 
at 19s, was considerably over- 
subscribed; applications were received 
for about "24h million shares. After 
dealing with preferential applications 
the remainder of the shares were 
balloted for and 2,530 allotments of 
100 shares each were made. 


Dewhurst & Partner, Ltd., report 
that after providing £76,616 for taxa- 
tion, the net profit for the year to 30th 
September last is £117,390, as com- 
pared with £133,978 for the preceding 
year. The dividend for the year is 
maintained at 20 per cent by a final 
payment of 15 per cent. 


Renold Chains, Ltd., is paying an 
interim dividend of 3 per cent 
(unchanged). 


Murex, Ltd., is paying an interim 
dividend of 74 per cent (against 5 per 
cent). 


Pinchin Johnson & Associates, Ltd., 
has declared an interim dividend of 
5 per cent (unchanged). 


British Vacuum Cleaner & Engi- 
neering Co., Ltd.—At an extraordinary 
general meeting of the company held 
on 17th December the resolution 
changing its name to Goblin (B.V.C.), 
Ltd., was passed. 


New Companies 


J.H.B. (Equipment), Ltd.—Registered 18th 
November. Capital £200. Designers, manu- 
facturers, repairers, hirers, exporters and 
importers of and dealers in electrical appar- 
atus and accessories, welding equipment, etc. 
Directors: J. H. Brown and Pauline A. Brown. 
Regd. office: The Malt House, Long Hand- 
borough, Oxon. 

Scintillific Products, Ltd.—Registered 23rd 
November. Capital £100. Importers, ex- 
porters and manufacturers of, agents for and 
dealers in electrical apparatus and appliances, 
lighting and heating appliances, radio and 
television apparatus, etc. Regd. office: Fitz- 
Eylwin House, 25, Holborn Viaduct, E.C.1. , 

R.B, Domestic Appliances, Ltd.—Regis- 
tered 20th November. Capital £2,500. 
Manufacturers of, agents for and wholesale 
and retail dealers in domestic and household 
and genera! electrical and other equipment, 
appliances, including washing and cleaning 
machines, refrigerators, etc. Directors: G. F. 
Bennett and R. R. Rendell. Regd. office: 33, 
Queen Victoria Road, Coventry. 

Laine Electric (Portsmouth), Ltd.—Regis- 
tered 25th November. Capital {100. 
Manufacturers, importers and exporters of 
and wholesale and retail dealers in all kinds 
of domestic appliances, including washing 
machines, radio apparatus, etc. Directors: 
L. M. Laine, M. A. Laine and T. L. White- 
head. Regd. office: 54, Kingston Road, 
Portsmouth, Hants. 

Lowelectrix, Ltd.—Registered 4th Decem- 
ber. Capital £500. Electricians, electrical 
contractors, electrical engineers, etc. Direc- 
tors: J. W. Lowe and Iris L. Brown. Regd. 
office: 368, Boldmere Road, Sutton Coldfield, 
Warwicks. 

Atkinson of Penryn, Ltd.—Registered 3rd 
December. Capital £100. To acquire the 
shares of the Atkinson Electrical & Engineer- 
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ing Co., Ltd., and to carry on the business of 
electrical, mechanical, motor and general 
engineers, etc. Regd. office: Commercial 
Road, Penryn, Cornwall. 

George W. Burger, Ltd.—Registered 4th 
December. Capital £1,000. Importers, ex- 
porters of and wholesale and general dealers 
in and manufacturers of electrical goods of all 
kinds, electric accumulators and batteries, 
radio and television sets, etc. Directors: 
G. W. Burger and Mrs. Irene H. Burger. 
Regd. office: 63, St. Gabriels Road, N.W.2. 

Autodyne Engineering, Ltd.—Registered 
4th December. Capital £100. Electrical 
and general engineers, etc. Directors: S. T. 
Bradbeer and W. J. Lyons. Regd. office: 
Alum Works, Alexandra Road, Hounslow. 

R,. D. Howe & Co. (Wholesale), Ltd.— 
Registered 8th December. Capital £roo. 
Manufacturers of and dealers in electrical 
goods of all kinds, etc. Directors: R. D. 
Howe and L. J. Howe. Solicitors: Howard, 
Kennedy & Co., 23, Harcourt House, Caven- 
dish Square, W.1. 

Lord Bros. (Electrical), Ltd.—Registered 
3rd December. Capital £5,000. Electrical, 
radio and television engineers and contractors, 
etc. Directors: G. R. Lord and J. S. Lord. 
Regd. office: 6, Albert Street, Hebden Bridge. 

G, & K. Electrical, Ltd.—Registered 1st 
December. Capital £1,000. Electrical engi- 
neers, etc. Directors: E. J. Gallagher and 
A. Kuzniar. Regd. office: 36, Derby Square, 
Loughborough. 


Increase of Capital 


Walsall Conduits, Ltd.—Increased by 
£1,000,000, in 4s ordinary shares, beyond 
the registered capital of £1,000,000. 


Bankruptcies 


J. C. Bruce, 3, Cunliffe Road, Ilkley, Yorks., 
electrical dealer and contractor.— Receiving 
order made 11th December on debtor’s own 
petition. Public examination 26th February 
at the Court House, Raglan Street, Harrogate. 

F. C. Summers, a partner in the firm of 
Conway Electrics, of 775, Great Cambridge 
Road, Enfield, Middx., and lately carrying on 
business at 38, Philip Lane, Tottenham, Lon- 
don, N.15, electrical engineer.—Public exam- 
ination 9th February at the Court House, 
Fore Street, Upper Edmonton, London, N.18. 

J. Pashley and S. Pashley, carrying on 
business in partnership as Pashley Electrical 
Co., at 75, Main Street, Mexborough, Yorks., 
as domestic electrical appliance dealers.— 
First meeting 30th December at the Official 
Receiver’s office, 55; Queen Street, Sheffield, 1. 
Public examination 11th February at the 
County Court Hall, Bank Street, Sheffield, 1. 

G. B. Barnes, 23, Front Street, Brampton, 
Cumberland, trading as A.B.C. Electrical Co., 
radio and electrical engineer.—Second divi- 
dend of 1s 4d in the £, payable at the Official 
Receiver’s office, 14, Lowther Street, Carlisle. 

B. F. J. Brill, 64, Princess Street, Luton, 
Beds., electrical engineer.—Receiving order 
made 7th December on debtor’s own petition. 

D. W. Damms, electrical contractor, 181, 
Wellington Street, Grimsby.—Public examina- 
tion 2oth January at the Town Hall, Great 
Grimsby. 

A. E. Scott-Smith, Linden Lea, Brooklands 
Road, Brooklands, Ches., electrical factor.— 
First ‘and final dividend of 8°d in the £, pay- 
able at the Official Receiver’s Office, 20, 
Byrom Street, Manchester, 3. 


Liquidations 


Brown Bros. (Electrical), Ltd., electrical 
contractors,¢185, North Street, Leeds, 7.— 
Winding up. Liquidator, Mr. R. W. Hellyer, 
Brotherton Chambers, Westgate, Leeds, 1, 
appointed 3rd December. Particulars of 
claims to the liquidator by 15th January. 

M. V. Ellis & Co., Ltd., wholesale suppliers 
of home electrical appliances, 215-221, Regent 
Street, London, W.1.—Winding up volun- 
tarily. Liquidators, Mr. K. R. Cork, 19, 
Eastcheap, London, E.C.3, and R. K. Crane, 
17, Surrey Street, London, W.C.2, appointed 
23rd November. Particulars of claims to the 


liquidators by 31st March. 
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Electrical Specifications Recently Published 





The numbers under which the specifications will be printed and abridged are given in parentheses 


Copies oy gn Ee 


each including postage) are obtainable from the Patent Office, 25, Southampton Buildings, London, W.C. 


1954 

31319. English Electric Co., Ltd.— 
Electromagnetic position indicating devices. 
27th January, 1956. (826001.) 


1955 

374. Automatic Telephone & Electric Co., 
Ltd.—Electrical signalling systems for rail 
traffic control. 31st January, 1956. (825828.) 

1660. British Thomson-Houston Co., Ltd. 
—Method of detecting faults and apparatus 
therefor. 16th January, 1956. (825829.) 

2543. British Insulated Callender’s 
Cables, Ltd.—Interlock mechanism. 27th 
January, 1956. (825926.) 

$481. British Thomson-Houston Co., 
Ltd.—Circuit-breakers of the air or gas-blast 
type. 16th February, 1956. (Cognate appli- 

cation 32221, oth November, 1955.) 
(826463.) 

ros80. Ward & Goldstone, Ltd., and 
Holt, H.—Electric cable harness. 21st April, 
1956. (825830.) 

13185. English Electric Co., Ltd.— 
Electrical insulation. 7th May, 1956. (8261 26.) 

15739. _ Brown, J., and Jackson, W.— 
Radar equipment, 25th May, 1956. (826127.) 

16882. Evered & Co., Ltd.—Electric heat 
responsive devices. 8th June, 1956. (826007.) 

25695. United Kingdom Atomic Energy 
Authority.—Separation of isotopes, oth 
September, 1956. (826128.) 

31777. Philips Electrical Industries, Ltd. 
—Sawtooth current generators. 7th Novem- 
ber, 1955. (825699.) 

33495. Parsons & Co., Ltd, C. A— 
Nuclear reactors. 7th November, 1956. 
(826228.) 

35452. Ferre, J. C.—Electric irons. 9th 
December, 1955. (Addition to 819577.) 
(825931.) 

35770. General Electric Co.—Arc chutes 
in electric circuit interruptors. 13th Decem- 
ber, 1955. (826131.) 

35922. British Telecommunications Re- 
search, Ltd.—Electrical devices for the 
storage of information. oth December, 
1956. (826230.) 

1956 

1726. Heimerl, O.—Electric ignition and 
safety device for burners. 18th January, 1956. 
(826406.) 

3132. Tunnicliffe, E. A. J., and Wilkins, 
S. R.—Electrical apparatus adapted to serve 
both as a voltage stabiliser and as a signal 
amplifier. 31st January, 1956. (825748.) 

3407. Plessey Co., Ltd.—Emergency 
power systems for aircraft auxiliary appar- 
atus. 3oth January, 1957. (Cognate applica- 
tion 26929, 3rd September, 1956.) (825844.) 

3762. Thomas Electronics, Inc.—Method 
of improving adherence of luminescent 
screens. 7th February, 1956. (825935.) 

3825. Laboratory for Electronics, Inc.— 
Radar guidance system. 7th February, 1956. 
(826014.) 

4267. Alpine Chemische A.G.—Method 
for the manufacture of hydrogen peroxide 
solutions having a high electrical resistance. 
toth February, 1956. (826015.) 

4374. Etablissements Bernier & Cie.— 
Telephone relays. 13th February, 1956. 
(826016.) 

4377. Telefunken G.m.b.H.—Circuit 
arrangements including reflex klystrons and 
reflex klystrons for use therein. 13th Feb- 
ruary, 1956. (826017.) 

4472. Ismay Lamps, Ltd.—Electric incan- 
descent filament lamps. 13th February, 1956. 
(825957.) 

4878. General Electric Co.—Electric 
di devices. 16th February, 1956. 
(825938.) 


4902. Fletcher, G. H.—Armature coils for 
dynamo-electric machines. 29th January, 
1957. (826138.) 


4921. Gilfillan Bros., Inc.—Radar appar- 
atus, 16th February, 1956. (826139.) 

5166. Holzer, W.—Electric time switches 
for washing machines, 2oth February, 1956. 
(826140.) 

5669. Flexonics Corporation.—Thermo- 
stats. 23rd February, 1956. (826141.) 

6182. General Electric Co.—Elastic fluid 
turbines. 28th February, 1956. (825849.) 

8216. Siemens-Schuckertwerke A.G.— 
Electric dry shavers. 15th March, 1956. 
(825851.) 


8388. Compagnie Générale de Télé- 
graphie sans Fil.—Radio direction finders for 
ultra-high-frequeticies. 16th March, 1956. 
(826238.) 

8480. CKD Modrany, Narodni Podnik, 
and Bermann, J.—Protective device for three- 
phase motors. 19th March, 1956. (826022.) 

8678. Hollins, J. R.—Direction signalling 
systems. 20th March, 1956. (825752.) 

9541. British Thomson-Houston Co., Ltd. 
—Electrical switchgear. 25th June, 1957. 
(825707.) 

10569. Tesla, Narodni Podnik.—Elec- 
tronic shift register. 6th April, 1956. (826148.) 

11225. Radium Elektrizitéts-~G.m.b.H.— 
Circuit arrangement including at least two 
gas-discharge tubes. 12th April, 1956. 
(826025.) 

11890. Dirks, G.—Electric motors. 18th 
July, 1957. (825756.) 

12133. Tesla, Narodni Podnik.—Hégh 
conductance valve for high speed vacuum 
pumps. 2oth April, 1956. (825944.) 

14932. General Electric Co.—Sealing 
irradiated polyethylene sheet material. 14th 
May, 1956. (825945.) 

15596. British Thomson-Houston Co., 
Ltd.—Schrage motors. 17th May, 1957. 
(826154.) 

15927. Igranic Electric Co., Ltd.—Elec- 
tric thermal snap-action switches. 23rd May, 
1956. (826030.) 

19316. Soc. d’Electronique et d’Auto- 
matisme.—Means for the transfer of in- 
formation in circuits incorporating magnetic 
cores. 21st June, 1956. (825949.) 

19764. General Electric Co., Ltd., and 
Judson, A. E.—Telephone dials and telephone 
instruments incorporating such dials. 25th 
June, 1957. (825950.) 

20067. Ohyama, T., and Yashima, S.— 
A.c. magnetic separators. 28th June, 1956. 
(826485.) 

20200. Zenith Radio Corporation.— 
Cathode-ray tubes. 29th June, 1956. (825876.) 

20469. Sunbeam  Corporation.—Elec- 
tricaily. operated hair clipping and shaving 
device. 2nd July, 1956. (826249.) 

21212. Midgley, A. H.—Time controlled 
switch or valve mechanisms. 28th August, 
1957. (826486.) 

23931. Lyons, Ltd., C., and Brod, S.— 
Voltage regulating devices. 29th October, 
1957. (826253.) 

28015. Compagnie Industrielle des Tele- 
phones.—Telegraph communication systems. 
13th September, 1956. (826040.) 

28941. Texas Instruments, Inc.—Junction 
transistor. 21st September, 1956. (825770.) 

28970. Maschinenfabrik Augsburg- 
Niirnberg, A.G.—Electrical, remote control 
equipment. 21st September, 1956. (826257.) 

30793. Sylvania Electric Products, Inc.— 
Apparatus for transferring electron tube 
assemblies from a preheater to a sealing 
machine. gth October, 1956. (825712.) 

31064. General Electric Co., Ltd.—Elec- 
tric current rectifying arrangements. 11th 
October, 1957. (826497.) 

31867. General Dynamics Corporation.— 
Electrical systems for generating signals for 
controlling motion along separate co-ordinate 
axzs. 19th October, 1956. (825772.) 


33483 Licentia Patent-Verwaltungs- 
G.m.b.H.—Tank for an electrical apparatus. 
2nd November, 1956. (826501.) 

33850. Teletype Corporation.—Multiplex 
eden receiver. 6th November, 1956. 
(826045.) 

34203. Solartron Electronic Group, Ltd. 
—Electromechanical control systems. Ist 
November, 1957. (826167.) 

34657. Lehner, C. L. (trading as Ferns- 
prech-und Signalbau Lehner & . _Komm.- 
Ges).—Cross bar switches for communication 
arrangements. 13th November, 1956. (82$773.) 

37162. Licentia Patent-Verwaltungs- 
G.m.b.H.—Gas-blast electric circuit-breakers, 
5th December, 1956. (826266.) 

37291. Tongue, B. H.—Electron tube 
stabilised amplifying circuit. 6th December, 
1956. (825868.) 

37504. British Thomson-Houston Co., 
Ltd.—Eddy current brakes. 20th November, 
1957. (826048.) 

37821. Philips Electrical Industries, Ltd. 
—Time-base circuits for cathode-ray oscilio- 
graphs. 11th December, 1956. (825777.) 


1957 

552. S. & C. Electric Co.—Mechanism 
for opening a high voltage isolating device. 
7th January, 1957. (825913.) 

580. British Thomson-Houston Co., Ltd. 
—Arc control devices in or for electrical 
circuit-breakers. 3rd April, 1958. (826050.) 

3049. Metropolitan-Vickers Electrical Co., 
Ltd.—Cooling of flameproof motors. 15th 
January, 1958. (826423.) 

3185. Napier & Son, Ltd., D.—Electrical 
surface compounds. 27th February, 1958. 
(Addition to 740551.) (825961.) 

3605. General Electric Co., Ltd.—Appar- 
atus for severing glass tubing. 31st January, 
1958. (Addition to 808284.) (826270.) 

3732. Midgley, A. M.—Electric motor and 
its mounting structure. 24th January, 1958. 
(82605§2.) 

3953. General Electric Co., Ltd.—Elec- 
tric trunking. 5th February, 1958. (825886.) 

4214. Kabelwerk Vohwinkel A.G., Dann, 
F., and Bergner, C. F. uplings of the 
plug and socket type. 7th February, 1957. 
(825963.) 

398. Standard Telephones & Cables, 
Ltd.—Printing of coloured identification rings 
on insulated electric conductors. 8th Feb- 
ruary, 1957. (826273.) 

4431. British Thomson-Houston Co., Ltd. 
—Electrical apparatus, 5th February, 1958. 
(825888.) 

8342. Minister of National Defence of 
Her Maijesty’s Canadian Government.— 
Ultra-high-frequency coaxial line amplifier. 
13th March, 1957. (825780.) 

9416. General Electric Co., Ltd.—Semi- 
conductor devices. 11th March, 1958. 
(826058.) 

9428. General Electric Co.—Electronic 
apparatus for high speed printers. 22nd 
March, 1957. (825782.) 

9882. I.-T.-E. Circuit Breaker Co.— 
Prefabricated stress relief cone for electrical 
cables. 26th March, 1957. (825891.) 

11445. Oss, Poe C. J., and Beyrard- 


Benchemoul, R.—Electrophoretic separa- 
tion of isotopic ions. 8th April, 1957. 
(826278.) 


11680. Stone-Chance, Ltd.—Electrical 
time control devices. roth July, 1958. 
(826187.) 

12071. British Thomson-Houston Co., 
Ltd.—Mercury arc rectifier-invertor equip- 
ments, 26th March, 1958. (826188.) 

12661. National Research Development 
Corporation.—Thermocouple circuits. 17th 
April, 1958. (826061.) 

(Continued overleaf 
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13485. Cole, Ltd., E. K., Green, H. H. H., 
and Drew, C. G. A.—Protective circuits in 
radar or radio transmitters. 28th April, 1958. 
(826191.) 

13910. Collins 
band diversity system. Ist 
(825785.) 

14162. Philco Corporation.—Semicon- 
ductor devices and methods of fabricating 
same. 3rd May, 1957. (826063.) 

16337. Birlec, Ltd.—Furnaces. 23rd May, 
1958. (826282.) 

17218. British Thomson-Houston Co., 
Ltd.—Apparatus for detecting or measuring 
the contents of fine particles in a flowing fluid. 
22nd May, 1958. (826195.) 

18085. Pearce Signs, Ltd., 
J. H. G.—Artificially illuminated signs. 
January, 1958. (826070.) 

18594. Short Bros. & Harland, Ltd.— 
Oscillators. 12th May, 1958. (825978.) 

20318. Telephone Manufacturing Co., 
Ltd.—Welding of capacitor lead-out wires. 
23rd June, 1958. (826286.) 

21738. Metropolitan-Vickers 
Co., Ltd.—Electrical heating apparatus. 
July, 1958. (826206.) 

23704. Belling & Lee, Ltd.—Electrical 
contacts, 26th July, 1957. (826397.) 23705. 
Electrical contact assemblies. 26th July, 
1957. (826398.) 

26523. Westinghouse 
national Co.—Electric circuit 
22nd August, 1957. (826293.) 

27098, General Electric Co.—Combined 
manual and automatic servo apparatus. 28th 
August, 1957. (826215.) 

32811. Metropolitan-Vickers 
Co., Ltd.—Prime mover starting means. 
October, 1958. (826309.) 

33725. General Electric 
linking agents for uncured rubbers. 
October, 1957. (826312.) 

34068. Electro-snap Switch & Mfg. Co. 
—Electric toggle switches. 31st October, 
1957. (826313.) 

34886. Standard Telephones & Cables, 
Ltd.—Data storage equipment. 8th Novem- 
ber, 1957. (826315.) 


Radio Co.—Single side- 
May, 1957. 


and Pearce, 
16th 


Electrical 
28th 


Electric Inter- 
interruptors. 


Electrical 
21st 


Co.—Cross- 
29th 


39020. Burndy Corporation—Pin and 
socket connectors. 16th December, 1957. 
(826324.) 

1958 

3908. Combustion Engineering, Inc.— 
Furnace installations. 6th February, 1958. 
(82€438.) 


go015. Marconi’s Wireless Telegraph Co., 
Ltd.—Cathode-ray tube display systems. 7th 
October, 1958. (826334.) 

9113. Standard Telephones & Cables, 
Ltd.—Electrical cables and the manufacture 


thereof. 21st March, 1958. (824615.) 

11518. Standard Telephones & Cables, 
Ltd.—Rotary switch. 1th April, 1958. 
(826339.) 

18703. Reyrolle & Co., Ltd., A.—Liquid 
break circuit-breakers. 11th June, 1958. 
(826444.) 

20640. Allmanna Svenska Elektriska A.B. 


—Electromagnetic carbon pile regulator. 27th 


June, 1958. (826450.) 
1959 

18246. ‘Tinsley (Industrial Instruments), 
Ltd., and Steghart, F. L. —Electronic 
circuits. 16th January, 1956. (Divided out of 
826341.) (826342.) 


TRADE MARKS 


APPLICATIONS have been made for the 
registration of the following trade marks. 
Objections may be entered up to 9th January: 

Raybond. No. B789,293. Class 7. High 
frequency electronic machines for bonding 
and glueing wood by heat treatment.— 


Raybond Electronics, Inc., Newton Highlands, 
service, c/o 


Mass., U.S.A. Address for 


Edward oe | & Co., 53-64, es Mae Lane, 
London, W.C.2. 

Revo-Dyne. No. 794,136. Class 7. Elec- 
tric machines, parts, and tools for use there- 
with.—Revo ectric Co., Ltd., Britannia 
be Groveland Road, ” Tividale, Tipton, 

3. 


tex. No. 791,847. Class 9. 
Mechanical and luminous signs made of metal 
and plastic; and es apparatus for use 
with such signs.——Knigh ectrics (Neon), 
Ltd., 54, Alsen Roads Len Eadie, N.7. 

Otter Brand (design). No. 792,649. Class 
9. Electric kettles and electric coffee percol- 
ators.—Aero Metal Spinners (Leeds), Ltd., 
Carr Mills, Meanwood Road, Leeds, 7. 
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Teaboy (design). No. 793,534. Class 9. 

Electric kettles and electric cooking utensils.— 

Teasy Kettle Co., Ltd., 41, Queen Street, 
794;389. 


London, E.C.4. 

Kunmifistat, No. ~~ 9. 
Thermostats.—Drayton Regulator & 
—* Co., Ltd., Horton Lane, West Drayton, 


Holocon. No. 787,538. Class 11. Instal- 
lations for lighting, and parts.—Holophane, 
Ltd., Holophane House, Elverton Street, 
Vincent Square, London, S.W.1. 

Onocordo. No. B789,068. Class It. 
Electric table lamps.—F. W. Holland, 64a, 
Moorgate Station Buildings, 115, Moorgate, 
London, E.C.2, 





Malaya’s Electrical Trade 


In 1958 Malaya imported electrical 
goods worth £8-6 million, 25 per cent 
less than in 1957. The United King- 
dom supplied £5-9 million out of this 
total and other main suppliers, though 
much less important, were West 
Germany, Japan and the United States. 
Whereas Germany and the United 
States compete over the whole range 
of electrical goods, Japan concentrates 


TABLE !I.—_SOURCES OF MALAYA'S 
ELECTRICAL IMPORTS IN 1958 

















upon her traditional mass-produced 
lines such as lamps, batteries and fans. 
In telecommunications equipment, 
there is increasing competition from 
the Netherlands. 

Malaya exports a small quantity of 
electrical goods, consisting of batteries, 
radio sets, and bicycle lighting sets, 
which are sent to traditional markets 
in Burma, Ceylon and Indonesia. 


























Value 
Country £000 
United Kingdom 5,910 
Hong Kong hot bee aia 180 
Australia . a awe on 150 
West Germany . tin Sale bee 623 
Holland ... eee oon ose oa 596 
United States... bids id Set 266 
China va en ab sap oes 132 
Japan im we ais Me Soe 537 
Te, 2.—PRINCIPAL ELECTRICAL 
RODUCTS IMPORTED 
Value 
Product (£000) 
Transformers, reactors and inductors.. 341 
United Kingdom ot oa 320 
Hong Kong bad one iia <ba 3 
United States os be 6 
Generators, under 10 kW rks eed 27 
United Kingdom 2 ase cai 24 
United States... as pe mn 2 
Ditto, above 1OkW ... ats ais 4il 
United Kingdom es sae neil 361 
West Germany ... she <- oe 21 
United States... vie ra aad 14 
Motors, under! h.p. ... av" id 35 
United Kingdom = at tus 19 
West Germany ... eb on = 3. 
Ditto, I-25 h.p the ne ade 49 
United Kingdom “a ce ean 29 
Sweden . ‘ - i a 4 
Switzerland ee il 
Ditto, 25-100 h.p. 25 
United oe 16 
Sweden . ie 7 
Japan 2 
Ditto, above 100 h. Pp. 5! 
United Kingdom 45 
United States 2 
Japan ‘ 3 
Switchgear and control ‘panels 241 | 
United Kingdom 232 
arts of motors, generators, ‘transfor- 
mers and switchgear .. aS 433 
United a sie nie e 394 
Sweden ... mn “ fs mis 9 
pan see poe os 13 
Batteries, torch, not accumulators... 173 
United Kingdom ae wel es 19 
Hong Kong asp . ion bos mt | 
China... ; pe a ial 35 | 
Ditto, n.e.s. ; he see is 215 
United Kingdom sve ost oe 164 
China... se ne a ae 25 
Japan. ese aks ji 14 
Filament lamps | 141 
United Kingdom 64 
West Germany . i} 
Holland ... | 51 | 





Value 
Product (£000) 

Radio and TV receivers ir oe 
mains supply ... a 452 
United Kingdom Vip in me 13 
West Germany ... a ane on 161 
Holland ... ge ae se om 253 
Japan... sae et = oda 1s 
Radiograms neo ns ae: ne 206 
United Kingdom ion ies 5 
West Germany ... ats oa das 138 
Holland . “ 65 
Transmitters and radio communication 296 
United Kingdom aa aie oes 246 
United States... ave ie ait 25 
Valves... me v4 oa fuale 37 
intend d Kingdom us phi “ 6 
Hol 4 26 
can pel components for r radio n.e. s.. 295 
United Kingdom ae vm 138 
West Germany ... =a ied abs 38 
Holland . ‘a sits nie a 51 
United States... ae 26 
Telegraph and telephone apparatus ha 652 
United Kingdom on 640 
Cooking and heating apparatus, ae 155 
United Kingdom ; ae 110 
West Germany ... g sie pie 18 
Flat irons ee a cal aie 62 
United Kingdom | a wes on 4% 
West Germany ... es re ine 9 
Japan... ae 4 
Radiological and ‘medical ! appliances one 35 
United Kingdom ae 13 
Holland . p 9 
Domestic washing machines 34 
United Kingdom 28 
West Germany ... 1 
United States 3 
Floor polishers and cleaners 28 
United Kingdom 21 
Holland ... 2 
Sweden ... 4 
Cable, rubber insulated, excl. telegraph 443 
United Kingdom 395 
West Germany ... on = 32 

Ditto, otherwise insulated ne 
United Kingdom 5 as ri 753 
Igium ... oad eam am soll 17 
West Germany .... aa ae ane 18 
Japan 16 

Telegraph ang telephone wire (United 
Kingdom only) 318 
Accumulators... na ome ase 273 
United ~paneel eS ove ane 173 
Australia an ene Pd os 24 
West Germany . os aed ion ae 38 
China... mia sos = ads 22 
Ceiling fans Ka = het et 148 
ane Kingdom ade alla pom . 
Table fans +. aie Pe pa 188 
United aaa ide = sep 18 
Holland ... - bai a oie i 
japan... ah i “a ae 141 
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FORTHCOMING EVENTS 





Organisers of electrical functions are advised to make use of the “ Electrical Review” clearing house, Room 221, Dorset House, 
Stamford Street, London, S.E.1, to ascertain that proposed dates for their functions do not clash with others already arranged. 


RESUMPTION of the meetings of the 
various Institutions and Societies will 
be made early in the New Year. Mean- 
while readers may wish to make a note 
of the following electrical functions 
and events which have been arranged 
for the coming months. 


TUESDAY, 29th DECEMBER 

Bolton.—Bolton Technical College, 3 p.m. 
LE.E. North Western Centre. Schoolchildren’s 
Christmas lecture. “Colour Television,” by 
Dr. Ing. R. Feinberg. 


WEDNESDAY, 30th DECEMBER and 
THURSDAY, 31st DECEMBER 
London.—Savoy Place, W.C.2. LE.E. 

Schoolchildren’s Christmas holiday lecture. 

“Colour Television,” by G. G. Gouriet. 

(30th December at 3 p.m.; 31st December at 

10.30 a.m. and 3 p.m.) 


THURSDAY, 31st DECEMBER 

London.—Bucklersbury House, E.C. Lon- 
don Graduate and Student Sections of the 
LE.E., LC.E., and I.Mech.E. New Year’s 
Eve dinner-dance. 


THURSDAY, 31st DECEMBER to SATUR- 
DAY, 9th JANUARY 
London.—Royal Horticultural Society’s 
New Hall, S.W.1. Model Engineer National 
Models Exhibition. 


SATURDAY, 2nd JANUARY 


Birmingham.—Grand Hotel. Birmingham 
Electric Club. Children’s party. 


TUESDAY, sth JANUARY 

Manchester. — Manchester College of 
Science and Technology, 3 p.m. LE.E. 
Western Centre schoolchildren’s Christmas 
lecture. “Colour Television,” by Dr. Ing. 
R. Feinberg. 


FRIDAY, 8th JANUARY 

Cambridge.—Dorothy Restaurant. I.E.E. 
East Anglian Sub-Centre. Annual dinner- 
dance. 


SATURDAY, 9th JANUARY 

Salford.—Peel Park Technical College, 
3 p.m. LE.E. North Western Centre school- 
children’s lecture. “Colour Television,” by 
Dr. Ing. R. Feinberg. 


FRIDAY, 15th JANUARY 
Birmingham.—Queen’s Hotel. I.E.S. Bir- 
mingham Centre. Annual dinner. 
London.—Café Royal, W. I.E.E. Utilisa- 
tion Section. Dinner-dance. 


MONDAY, 18th JANUARY to FRIDAY, 
22nd JANUARY 
London.—Old and New Horticultural Halls, 
S.W.1. Physical Society Exhibition of 
Scientific Instruments and Apparatus. 


THURSDAY, 21st JANUARY 
Cardiff.—Park Hotel. South Wales Insti- 
tute of Engineers. Annual dinner. 


FRIDAY, 22nd JANUARY 
Coventry.—Coventry Electric Club. Annual 
ladies’ night. 
FRIDAY, 29th JANUARY 
Belfast.—Grand Central Hotel. LE.E. 
Northern Ireland Centre. Annual dinner- 
dance. 
Brighton.—Grand Hotel. E.I.B.A. Sussex 
Centre. Annual ball. 
Newcastle-on-Tyne.—County Hotel, Neville 
Street. LE.S. Newcastle-upon-Tyne Centre. 
Annual dinner-dance. 
Northampton.—Overstone Country Club. 
Northampton and District Electrical Associa- 
tion. Annual dinner-dance. 


FRIDAY, sth FEBRUARY 
Birmingham.—Grand Hotel. I.E.E. South 
Midland Centre. Annual dinner. 
Sale.—Embassy Suite (Locarno). I.E.E. 
North Western Utilisation Group. Annual 
dinner-dance. 
Swansea.—Pier Hotel, Mumbles.  [.E.S. 
Swansea Group. Annual dinner-dance. 


TUESDAY, 9th FEBRUARY 


London.—Grosvenor House, W. Electrical 
Contractors’ Association. Annual dinner. 


TUESDAY, 9th FEBRUARY to THURS- 
DAY, 11th FEBRUARY 
Cheltenham.—National Power Farming 

Conference. 


MONDAY, 15th FEBRUARY 


London.—Dorchester Hotel, W. Associa- 
tion of Consulting Engineers. Anrual dinner. 


MONDAY, 15th FEBRUARY to WEDNES- 
DAY, 17th FEBRUARY 
London.—Royal_ Horticultural Society’s 
Old Hall, S.W.1. Industrial and Commercial 
Refrigeration Exhibition. 


TUESDAY, 16th FEBRUARY 


Newcastle-on-Tyne.—Old Assembly Rooms. 
North East Electrical Club. Ladies’ night. 


WEDNESDAY, 17th FEBRUARY 

London.—Central Hall, S.W.1.  Institu- 
tion of Electrical Engineers. Faraday Lecture. 
“ Electrical Machines,” by Prof. M. G. Say. 


FRIDAY, 19th FEBRUARY 
London.—Connaught Rooms, W.C.2. 

Institution of Plant Engineers. Annual dinner. 
Stone.—Crown Hotel. I.E.E. North 

Staffordshire Sub-Centre. Annual dinner. 


SATURDAY, 27th FEBRUARY 

Timperley.—Woodlands Hotel, Wellington 
Road. I.E.S. Manchester Centre. Annual 
dinner-dance. 


TUESDAY, 1st MARCH to SATURDAY, 
26th MARCH 
London.—Olympia. Ideal Home Exhibi- 
tion. 
FRIDAY, 4th MARCH 
Birmingham.—Grand Hotel. Birmingham 
Electric Club. Ladies’ evening. 
Porthcawl. — Seabank Hotel. 1.E.E. 
Western Centre. Annual dinner-dance. 


FRIDAY, 11th MARCH 
Bristol.—Hawthorns Hotel. I.E.S. Bath 
and Bristol Centre. Annual dinner-dance. 
London.—Grosvenor House. Institute of 
Marine Engineers. Annual dinner. 
Manchester.—Grand Hotel. Manchester 
Association of Engineers. Dinner-dance. 


THURSDAY, 17th MARCH 

London. — Connaught Rooms, ‘W.C.2. 
British Electrical and Allied Manufacturers’ 
Association. Annual general meeting and 
luncheon. 


FRIDAY, 18th MARCH 


London.—Connaught Rooms, W.C.2. 
Batti-Wallahs’ Society. Ladies’ night. 


THURSDAY, 24th MARCH 

London.—Dorchester Hotel, W. Electrical 
Wholesalers’ Federation. Annual meeting and 
dinner. 


FRIDAY, 2sth MARCH 

Leeds.—Refectory, University House. I.E.E. 
North Midland Centre. Annual dinner-dance. 

London.—Grosvenor House, W.1. A.S.E.E. 
Annual dinner. 

Newport (Mon.).—St. Mellons County 
Club. Newport and District Electric Club. 
Annual dinner-dance. 


TUESDAY, sth APRIL to SATURDAY, 
9th APRIL 


London.—Earls Court. Electrical Engi- 
neers’ Exhibition. 
THURSDAY, 7th APRIL 

London.—Connaught Rooms, W.C.2. Diesel 
Engineers’ and Users’ Association. Annual 
luncheon. 
FRIDAY, 8th APRIL 

Brighton.—Bedford Hotel. I.E.E. Southern 
Centre. Dinner-dance. 
FRIDAY, 22nd APRIL 

St. Albans.—E.I.B.A. North Metropolitan 
Branch, Annual dinner-dance. 
WEDNESDAY, 27th APRIL to FRIDAY, 

6th MAY 

London.—Olympia. Fuel Efficiency and 
Power for Industry Exhibition. 


=. 3rd MAY to THURSDAY, sth 
Folkestone.—Electrical Association for 
Women, Annual conference. 
TUESDAY, 3rd MAY to FRIDAY, 13th 
MAY 
London.—Earls Court. Mechanical Hand- 
ling Exhibition, 
WEDNESDAY, 4th MAY 
London.—Savoy Hotel, W.C.2. British 
Electrical and Allied Industries Research 
Association. Annual general meeting and 
luncheon. 


SUNDAY, 1sth MAY to WEDNESDAY, 
18th MAY 


Harrogate.—I.E.S. Summer Meeting. 
MONDAY, 16th MAY to SATURDAY, 21st 

MAY 

Birmingham.—Bingley Hall. 
Business Efficiency Exhibition. 
FRIDAY, 20th MAY to SUNDAY, 22nd 

MAY 


National 


Scarborough.—Royal Hotel. A.S.E.E. 


Annual conference. 
MONDAY, 23rd MAY to SATURDAY, 28th 
MAY 


London.—Olympia. International Instru- 
ments, Electronics and Automation Exhibition. 


MONDAY, 30th MAY to THURSDAY, 2nd 
JUNE 


Bournemouth.—British [Electrical Power 
Convention. 


WEDNESDAY, 1st JUNE to SATURDAY, 
4th JUNE 
Bath.—Bath and West Agricultural Show. 
MONDAY, 13th JUNE to FRIDAY, 17th 
JUNE 
Blackpool.—Association of Mining Elec- 
trical and Mechanical Engineers’ Convention. 


TUESDAY, 14th JUNE to THURSDAY, 
16th JUNE 


Malvern.—Three Counties Agricultural 
Show. 


SUNDAY, 19th JUNE to TUESDAY, 21st 
JUNE 


Scarborough. — Electrical Contractors’ 


Association. Annual conference. 
SATURDAY, 25th JUNE to FRIDAY, 8th 
JULY 
London.—Olympia. International Machine 
Tool Exhibition, 
MONDAY, 27th JUNE to FRIDAY, ist 
JULY 


Glasgow.—Institution of Electrical Engi- 
neers. Summer meeting. 
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Accepted Tenders and Prospective Electrical Work 


CONTRACTS OPEN 


Where “Contracts Open” are advertised in 
our “ Official Notices” section the date of 
the issue is given in parentheses 


Ceylon.—Office of the Electrical Engineer, 
Contracts and Supplies, Colombo. 6th 
January. Electric kitchen equipment for 
army cantonment. (E.S.B. 29206/59. Ten/ 
43913.)* 

India.—Hindustan Chemicals & Fertilisers, 
Ltd., Naya Nangal. The closing date for 
tenders for ammonia, urea, nitric acid and 
nitro-phosphate plants has been extended 
from 31st December to 29th February. (See 
this issue.) 

Kirby Muxloe.—Parish Council. 16th 
January. Trunk road lighting equipment. 
(See this issue.) 

Korea.—Government Office of Supply, 
Ssoul. 8th January. Power transmission 
equipment. (E.S.B. 29368/59/I.C.A. Ten/ 
43981.)* 

London.—Ministry of Transport. 14th 
January. Electric lighting equipment for 
Western Avenue underpass. (See this issue.) 

Malaya.—Central Electricity Board. 28th 
March. 132 kV, 11 kV, and 415 V switch- 
gear, shunt capacitors, power line carrier, 
control, relay and ancillary equipment. 
(E.S.B. 28847/59. Ten/43911.)* 

New Zealand.—G.P.O., Wellington. 22nd 
January. Capacitors. (E.S.B. 29059/59. 
‘Ten/43883.)* 26th January. Potentiometers 
and resistors. (E.S.B. 29200/59. Ten/43937.)* 

Pakistan.—Posts and Telegraphs Depart- 
ment, Karachi. 6th January. Electrical 
testing and measuring instruments, (E.S.B. 
29472/59. Ten/43963.)* 

Portuguese East Africa.—Ports, Railways 
and Transport Department, Lourenco 
Marques. 24th February. Portable tele- 
phones, (E.S.B. 28909/59. Ten/43849.)* 

Sudan.—Stores Department, Sudan Rail- 
ways, Atbara. 25th January. Electric lamps. 
(E.S.B. 29411/59. Ten/43932.)* 

Sunderland.—Corporation. 7th January. 
Electrical installations in 206 houses, Town 
End Farm estate. 8th January. Electrical 
installation in Pallion Junior Infants’ School. 
Borough architect, Grange House, Stockton 
Road. 

United States.—Bureau of Reclamation, 
Denver, Colorado. 12th January. 230 kV 
and 69 kV control board sections. (E.S.B. 
29528/59. Ten/43993.)* 

Uruguay.—Administracion General de las 
Usinas Electricas y los Telefonos del Estado. 
14th January. Fuse plugs. (E.S.B. 29280/ 
59. Ten/43931.)* 15th January. Battery of 
accumulators. (E.S.B. 29242/59. Ten/ 
43943.)* 


ORDERS PLACED 


Glasgow.—Education Committee. Elec- 
trical installation work at the Springfield 
Road/Elba Lane Primary School (£5,489).— 
J. B. Meiklejohn. 

Liverpool.—Passenger Transport Com- 
mittee. Recommended. Passenger lift at 
transport offices (£7,037).—William Wads- 
worth & Sons. 

London.— Metropolitan Water Board 
Works and Stores Committee. Medium 
voltage a.c. switchgear, motor control gear 
and ancillary equipment at Sundridge pump- 
ing station (£3,015).—Electric Consiruction 
Co. 750 kVA transformer (£1,225).—Brush 
Electrical Engineering Co. Two 500 kVA 


* Specifications may be inspected at the 
Export Services Branch, Board of Trade, Lacon 
House, Theobald’s Road, London, W.C.1 
(Chancery 4411; extension 769). 


transformers for Deptford pumping station 
(£1,417).—Transformers (Watford), Ltd. 

South West Metropolitan Regional Hospital 
Board. Recommended. Bed lifts, St. Law- 
rence’s Hospital, Caterham (£4,934).—C. R. 
Bunn. Bed/passenger lifts, St. Luke’s Hos- 
pital, Guildford (£7,380). —Marryat & Scott. 
Replacement of switchgear and cabling at 
Long Grove Hospital, Epsom (£8,057).— 
H. J. Cash & Co. 

Sheffield.—Housing Development Com- 
mittee. Recommended. Installation of eight 
lifts in four blocks of flats, Netherthorpe 
redevelopment area (£25,262).—Keighley 

ts. 

Surrey.—County Council. Rewiring of 
electrical installation at Richmond County 
School (£1,898).—Requirements Electrical & 
Engineering. 

Wallasey.—Education Committee. Elec- 
trical installation work at Wallasey Technical 
College (£11,617).—Tom Jones (Electrical 
Engineers). 


WORK IN PROSPECT 


Particulars of new works and building 
schemes for the use of electrical installation 
contractors and traders. Publication in this 
section is no guarantee that electrical work 
is definitely included. Alleged inaccuracies 
should be reported to the Editors 


Arbroath.—Houses (82); burgh architect, 
32, Hill Street. 

Bedlington.—R.C. secondary school; David 
Brown, architect, 10, Lambton Road, 
Jesmond, Newcastle-on-Tyne. 

Birmingham.—Extension plan ffor the 
Queen Elizabeth Hospital, Edgbaston 
(£1,100,000); Regional Hospital Board, 10, 
Augustus Road, Birmingham, 15. 

Southern Technical College (£250,000); 
W. J. Whittall & Sons, Ltd., 132, Lancaster 
Street. 

Cambridge.—First phase of buildings for 
Churchill College; Richard Sheppard, Robson 
& Partners, architects, 5, Southampton Place, 
Lendon, W.C.1. 

Carlisle.—Large stores, English Street, for 
Littlewoods Mail Order Stores, Ltd., 
Liverpool. 

Chelmsford.—Office block for Essex River 
Board, Springfield Road; J. P. Hiner, archi- 
tect, St. Mary’s Lodge, Cottage Place. 

Chester-le-Street.—Offices and showroom 
at Birtley for H. N. Marsh & Co., Ltd.; 
Newrick & Blackbell, architects, 58, John 
Street, Sunderland. 

Chingford.—Factory, Chingford 
Road; London Rubber Co., Ltd., 
Circular Road. 

Darlington.—Department of pathology at 
Darlington Memorial Hospital; Newcastle 
Regional Hospital Board, Benfield Road, 
Newcastle-on-Tyne. 

Desborough (Northants.).—Factory, Stoke 
Road; Rigid Containers, Ltd., London Road. 

Essex.—Old people’s homes at Barking, 
Basildon, Saffron Walden and Walthamstow 
(£270,000); county architect, County Hall, 
Chelmsford. 

Exeter.—Teaching blocks and gymnasia, 
St. Luke’s College; Louis de Soissons, 
Peacock, Hodges & Robertson, architects, 3, 
Park Square Mews, London, N.W.1. 

Gloucester.—Redevelopment of Shire Hall, 
providing new courts, police station, council 
chamber, canteen, etc.; county architect, Shire 
Hall, Gloucester. 

Gosforth (Northumberland).—R.C, primary 
and secondary schools; P. J. Stienlet & Son, 
architects, 4, Queen’s Square, Newcastle-on- 
Tyne. 


Mount 
North 


Lichfield.—Combined fire and ambulance 
station, Levetts Field; county architect, 
Martin Street, Stafford. 

London.—Extensions (£750,000) for Swiss 
Banking Corporation, Coleman _ Street; 
David du R. Aberdeen, architect, 19, South- 
ampton Place, W.C.1. 

Office block, 283/287, High Holborn; 
Tersons, Ltd., 4, Dollis Park, N.3. 

Flats (44), Park Village East, St. Pancras; 
Harry Neal, Ltd., 117, Baker Street, W.1. 

Works rebuilding, Southwark; Norman 
Brothers, Ltd., 77, Bankside, S.E.1. 

Headquarters, High Road, Balham, for 
Civil Service Clerical Association; Tersons, 
Ltd., 4, Dollis Park, N.3. 

Houses (524), Acorn Place’ development 
area, Camberwell; Hayes, borough 
architect, Town Hall, S.E.5. 

Maltby (Yorks.).—Extensions to Hall 
Secondary Modern School (£200,000); county 
architect, Westfield Road, Wakefield. 

Middlesbrough.—Library, hall, offices and 
flats on site of Newport Road tramsheds; 
J. A. Kenyon, borough engineer. 

Newcastle-on-Tyne.— Hoste]; 
133, Osborne Road. 

North Riding.—Extensions to County Hall, 
Northallerton (£142,000), old people’s homes 
at Eston (£69,700) and Richmond (£75,000), 
clinics at Malton (£14,000), and Marske 
(£8,000) and firemen’s houses at Malton 
(£21,000); H. J. Knowles, county architect, 
County Hall, Northallerton. 

Oxford.—Engineering laboratories, Keble 
Road, for University; Basil Ward, architect, 
32, Wigmore Street, London, W.1. 

Penkridge (Stafford).—Car factory, Wolver- 
hampton-Stafford main road; Frisky Cars 
(1959), Ltd.. Park Lane, Wolverhampton. 

Peterborough.— Dwellings (108), Gunthorpe 
estate; H. J. Firman, Ltd., Flag Fen, 
Newark Road. 

St. Leonards-on-Sea.—Bungalows (93), 
Alexandra Park estate; Millview Estates, Ltd., 
8, South Street, Lancing. 

South Shields.—Office block, Templetown, 
for J. G. Thompson & Sons, Ltd., contrac- 
tors, 28, Fowler Street. 

Stockton-on-Tees.—Houses on 25-acre site 
at Longnewton; Moore & Cartwright, Ltd., 
contractors, High Street, Norton. 

Sunderland.—Wire rope _ factory for 
Webster & Co., Deptford; Matkin & 
Hawkins, Barclays Bank Chambers, Fawcett 
Street, Sunderland. 

Mental health centre, Plains Farm estate 
(£60,000); H. C. Bishop, borough architect, 
Grange House, Stockton Road. 

Swansea.—Factory extension; Louis Marks, 
Ltd., Trading Estate, Fforestfach. 

oFiats (198), Sketty Park; Geo. Wimpey & 

, Ltd., Newport Road, Cardiff. 

Seaaien adtnes (148), Park North 
neighbourhood; John Laing & Son, Ltd., 
Page Street, London, N.W.7. 

Extension (£40,000), for Ri-Jon Engineer- 
ing Co., Ltd.; T. Wilson & Son, Ltd., 36, 
High Street. 

Tynemouth.—Two four-storey blocks of 
flats; Wimpey & Co., Ltd., contractors, Fen- 
wick Terrace, Newcastle-on-Tyne. 

Watford.—Y.M.C.A. hostel, Clarendon 
Road (£100,000); Ley, Colbeck & Partners, 
architects, §1, Bishopsgate, London, E.C.2. 

Wembley.—Multi-storey office block, North 
End Road; Olympic Way Estates, Lrtd., 15, 
Park Royal Road, N.W.1o. 

West Hartlepos!l.—Houses (140), Seaton 
Carew; Wimpey & Co., Ltd., builders, Fen- 
wick Terrace, Newcastle-on-Tyne. 

R.C. secondary school; T. A. Crawford, 
architect, 80, Borough Road, Middlesbrough. 

Houses (100); A. G. Sinclair, borough 
architect. 


Y.M.C.A., 
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